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GORST CREEK - BREMERTON AUTO WRECKING LANDFILL 
INTEGRATED ASSESSMENT REPORT 

PORTORCflARD, WASHINGTON 

1. INTRODUCTION 

The United States Environmental Protection Agency (EPA) has tasked Ecology and 

Environment, loc., to provide technical support and conduct an integrated assessment (IA) at the Gorst 

Creek - Bremerton Auto Wrecking Landfill site located in Port Orchard, Washington. E & E completed 

the IA activities under Technical Direction Document Number 03-07-0009 issued under EPA, Region 10, 

Superfund Technical Assessment and Response Team (ST ART)-2 Contract Number 68-S0-01-01. The 

four goals for this IA are presented below: 

• 

• 

• 

• 

Collect and analyze samples to characterize the potential sources discussed in 
subsection 2.6; 

Detennine off-site migration of contaminants; 

Provide the EPA with adequate information to determine whether the site is eligible for 
placement on the National Priorities List; and 

Collect sufficient data to document any threat or potential threat to public health or the 
environment posed by the site. 

Completion of this IA included reviewing site information, detennining regional characteristics, 

collecting receptor information within the site's range of influence, conducting a site visit, executing a 

site-specific sampling plan, and producing this report. 

This document includes site background information (Section 2), field sampling activities and 

analytical protocols (Section 3), quality assurance/quality control (QAJQC) criteria (Section 4), analytical 

results reporting and background sampling (Section 5), potential sources (Section 6), migration/exposure 

pathways and targets (Section 7), removal assessment (Section 8), surmnary and conclusions (Section 9), 

and references (Section 10). 
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2. SITE BACKGROUND 

This section describes the site location (subsection 2.1), site description (subsection 2.2), site 

ownership history (subsection 2.3), site operations and waste cbaracteristics (subsectiou 2.4), site 

characterization (subsection 2.5), and summary of investigation locations (subsection 2.6). 

2.1 SITE LOCATION 

Site Name: 

CERCLIS ID Number: 

Location: 

Latitude: 

Longitude: 

Legal DescriptiOn: 

County: 

Site Owner(s): 

2.2 SITE DESCRIPTION 

. Gorst Creek - Bremerton Auto Wrecking LandfIll 

WANoolO02414 

4275 State Highway 3 SW 
Port Orchard, Washington 98367 

. 47° 30' 36.40" North 

122° 44' 29.40" West 

Township 23N, Range lW, Section 1, Willamette Meridian 

Kitsap County 

Carina Trust 
% William Nilles 
12117196'" Avenue KPN 
Gig Harbor, Washington 98329 
(253) 884-1509 

The Gorst Creek - Bremerton Auto Wrecking' LandfIll is a closed landfill located in the NWIA of 

the SWIA of Section 1, Township 23N, Range lW, in Kitsap County, Washington, and approximately 

1.5 miles west of Gorst, Washington, along the southeast side of State Highway 3 SW (Figures 2-1 and 

2-2; EPA 2003b). The site is located approximately 5 miles southwest of Port Orcbard and 

approximately 6 miles south-southwest of Bremerton. The'site is identified by the Kitsap County Tax 

Assessor as parcel 012301-4-022-1005. It is a triangular parcel centered over .approximately 700 feet of 

the Gorst Creek Ravine. Vehicle access to the site can only be obtained from the northeast through the 

adjacent auto wrecking yard (Airport Auto Wrecking, Too). The Washington State Department of 
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Transportation owns the property directly north and west of the landfill. This property contains State 

Highway 3 SW and an easement corridor on either side of the hlghway. 

The landfill was closed by the Kitsap County Health Department in 1989 due to 

non-conformance with state and local solid waste regulations (KCHD various dates). The site was first 

permitted as a landfill in 1968, at whlch time a 24-inch corrugated steel culvert was constructed to allow 

passage of Gorst Creek through the landfill (Hart Crowser 2000). The ravine has been filled with waste -

and overburden. During times of heavy precipitation, more than 2 inches in a 24-hour period, the ravine 

on the south side of the landtIll fills with water. The water is unable to pass through the culvert due to 

damage of the culvert approximately 250 feet downstream of the culvert entrance. 

2.3 SITE OWNERSHIP mSTORY 

The site began operating as a landfill in 1950 under the name AIDes Auto Wrecking. At this time 

the property was owned by Mel Marler of Bremerton, Washlngton, who operated the landfIll until 1972. 

In 1972, the property was purchased by Earl King and Louis King. In 1973, K. R. Crawford and Clara D. -

Crawford, and Northem, Inc., obtained ownershlp in a portion of the site. Mr. and Mrs. King, Mr. and 

Mrs. Crawford, and Northern, Inc., operated the landfill-under the natne of Ames Refuse - Bremerton 

Auto Wrecking, Inc., until 1980. in 1980, the property was obtained by Sid Uhinck and Lucille Uhinck 

who operated the site as Bremerton Auto Wrecking, Inc., until its closure in 1989. Ownershlp from the 

time of closure until 2001 is unknown. In February 2001, the property was obtained from Kitsap County 

Treasurer by Vern L. Padgett of Tacoma; Washington. In February 2002, Mr. Padgett deeded the 

property to the Carina Trust. In November 2002, the property was acquired from the Carina Trust by the 

current owner William Nilles. (KCHD various dates) 

2.4 SITE OPERATIONS AND WASTE CHARACTERISTICS 

The GOrst Creek - Bremerton Auto Wrecking Landfill was an active facility from 1950 until 

approximately 1989 (Hart Crowser 2000). Although landfill operations began in 1950, permits for the 

site were only obtained from 1964 through 1987 (KCHD various dates). Kitsap County Health 

Department fIles indicate the landfill was actively receiving wastes during periods when there were no 

permits: The Bremerton-Kitsap County Department of Public Health issued a refuse disposal permit for 

the period 1968 to 1972. -For the periods 1973 to 1977 and 1977 to 1978, the Bremerton-Kitsap County 

Department of Public Heath issued a permit to operate a solid waste site. In 1979, the Bremerton-Kitsap 

County Department of Public Health issued a permit with specific conditions requiring the landfIll to be 
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operated in compliance with local and state regulations. From 1985 to 1989, the landfill was permitted 

by the Kitsap County Health Department as a demolition disposal site (Fisher 1997). In addition to the 

permitted wastes received at the site, additional information indicates that the Gorst Creek - Bremerton 

Auto Wrecking Landfill received other wastes such as medical waste from the Puget Sound Naval 

· Shipyard (pSNS; E & E 2003b) .. 

On March 19, 1997, after a significant rainfall event (7.3 inches in 24 hours); Gorst Creek backed 

up behind the landfill and flooded across the surface of the landfill which caused a portion of the 

northwest slope of the landfill to fail and wash into Gorst Creek on the northwest side of the landfill 

(Hart Crowser 2000). Landfill debris were found approximately 0.5 mile downstream in Gotst Creek 

(Holdcroft 2003). After this slope failure, two rip rap catchment berms with corrugated metal 24-inch 

·c;ulverts were installed on,Gorst Creek in an attempt to stop future possible slope failures from washing 

landfill debris downstream. However, in January 2002, after another heavy rainfall event, Gorst Creek 

backed up and flooded over the landfill resulting in another slope failure (Holdcroft 2003). This slope 

· failure \Vas smaller than the 1997 failure; however, again landfill debris was released into Gorst Creek, 

· when the most upstream rip rap catchment berm was destroyed by the flood event. The lower catchment 

berm remained in place and is still present today (E & E 2003b). 

The site is estimated to contain approximately 150,000 cubic yards of waste 

(Hart Crowser 2000). Potential contaminants of concern (COCs) at the landfill include chlorinated 

pesticides (pesticides), polychlorinated biphenyls (PCBs), Target Analyte List (TAL) metals, 

sernivolatile organic compounds (SVOCS), and volatile organic compounds (VOCs). 

2.5 SrrE CHARACTERIZATION 

This subsection describes previous investigatioris and the START-2 site visit 

2.5.1 Previous Investigations 

In 1999 and 2000, Hart Crowser condncted a site hazard assessment (SHA) of the'Gorst Creek

Bremerton Auto Wrecking Landfill for the PSNS. The SHA was conducted to determine the nature and 

possible extent of contamination at the.Gorst Creek - Bremerton Auto Wrecking Landfill. PSNS was 

working in accordance with the Kitsap County Department of Health to assist in the cleanup from. 

previous disposalofPSNS medicru. wastes at the facility. During the study, Hart Crowser conducted a 

property boundary and elevation survey, a limited landfill soil and slope stability. assessment, and a 
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characterization of the area hydrogeology. In addition, surface soil, sediment, groundwater, and surface 

water samples were collected to assess levels of contaminatiou at the site (Hart Crowser 2000). 

Based on the reconnaissance information collected by geotechnical engineers, Hart Crowser 

noted that there was evidence of debris flows and surface erosion near the northwest limits of the landflll. 

In this area, the underlying native soil material contained over-steepened slopes that were particularly· 

susceptible to surface erosion and slope failures The natural slopes along the sides of the ravine were 

estimated to be about 36 degrees to 40 degrees from horizontal. In general, the natural slopes appeared to 

contain evidence of deep-seated sliding or slumps. Debris flows wereprirnarily attributed to surface 

water erosion and groundwater seepage. From this information, Hart Crowser determined that if the 

buried culvert pipe running beneath the landfill was broken or truncated, it would further contribute to 

the instability of the landfill. (Hart Crowser2000) 

During the environmental investigation portion of the SRA, Hart Crowser collected surface soil, 

sediment, groundwater, and surface water samples. Four discrete surface soil samples, including one 

background sample, were collected (Table 2-i; Figure 2-3). In addition, three 3-partcomposite surface 

soil samples were collected (Fignre 2-3). The surface soil samples were analyzed for total petroleum 

hydrocarbons as gasoline (TPHG), total petroleum hydrocarbons as diesel (TPHD), pesticidesIPCBs, 

priority pollutant metals, leachable priority pollutant metals by toxiCity characteristic leaching procedure 

(TCLP), VOCs, and SVOCs (Hart Crowser 2000). Sixteen pesticidesIPCBs, 22 SVOCs, and nine 

priority pollutant metals were detected above the instrument detection limit No VOCs were detected 

above the instrument detection limit in these soil sampies (Hart Crowser 2000). 

Four sediment samples, including one background and three composite samples, were collected 

from Gorst Creek downstream of the landfill (Table 2-2). Sediment samples were analyzed for TPHG, 

TPHD, pesticidesIPCBs, priority pollutant metals, TCLP priority pollutant metals, SVOCS, VOCs, and 

total organic carbon (Hart Crowser 2000). One pesticide, 14 SVOCs, and seven priority pollutant metals 

were detected above the instrument detection limit. No VOCs were detected above the instrument 

detection limit in the sediment samples (Hart Crowser 2000). 

One groundwater sample was collected from the City of Bremerton Public Works and Utilities 

monitoring well (Well BR-ll), which is located on Gorst Creek approximately 0.15 nnle downgradient 

of the site. Groundwater samples were analyzed for PCBs, total and dissolved priority pollutant metals, 

VOCs, SVOCs, and total suspended solids (Hart Crowser 2000). No analytes were detected above the 

instrument detection limit (Hart Crowser 2000). 
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Two surface water samples were'colletted from Gorst Creek, one upstream and one downstream 

of the landfill (Figure 2-3). Surface water samples were analyzed for PCBs, total and dissolved priority 

pollutants metals, VOCs, SVOCs, total suspended solids, hardness, cations, and anions. Mercury was the 

only analyte detected above the iilstrument detection limit in the sample from the upstream sample 

location. No analytes were detected in the sample from the downstream location. (Hart Crowser 2000) 

2.5.2 START-2Pre1iminary Assessment 

The START -2 conducted a preliIiJinary assessment (P A) of the Gorst Creek - Bremerton Auto . 

Wrecking Landfill in 2003 (E &E 2003b). A site visit for the PA was conducted <;>0 January28, 2003. 

The START-2 was accompanied by Grant Holdcroft of Kitsap County Health Department,Joanne 

LaBaw the EPA Task Monitor, and the property owner, Mr. Nilles. The site is covered with blackberry 

brambles. Gorst Creek flows northwest under the property through a 36-inch corrugated steel culvert. At 

the time of the site visit, Gorst Creek was backed up on the upgradient side of the landfIll. The backup 

behind the landfill was estimated by Mr. Holdcroft of the Kitsap County Health Department, who had 

previously visited the site in dry conditions, to be approximately 30 feet deep by 400 feet along the creek 

bed. Debris was floating in the backed up water at the time of the site visit. The slope of the landfill in 

this upgradient area is approximately 45 degrees with debris visible on the slopes. (E & E 2003b) 

Based on the existence of oncsite and off-site contamination from the Hart Crowser 2000 

sampling event, the existence of downstream targets, and the existence of site characteristics that must be 

. present for a site to be eligible for a removall!Ction (see Section 8 for a discussion of these site 

characteristics). an IA was recommended for this site. 

2.6 SUMMARY OF IA INVESTIGATION LOCATIONS 

Based on a review of historical and background inforination which was supplemented by the PA, 

areas and features within the site were identified for investigation during the IA as potential 

Comprehensive EnviroiJ.mental Response. Compensation, and liability Act hazardous substance sources. 

In addition, on- and off-site locations were identified as possible receptors of contamination originating 

from these sources. Those potential sources and receptors are listed below. 
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Table 2-1 

HART CROWSER 2000 SURFACE SOIL SAMPLES ANALYTICAL RESULTS SUMMARY 
GORST CREEK - BREMERTON AUTO WRECKING LANDFILL INTEGRATED ASSESSMENT 

... c PORTORCHARDWAffillNGTON 
SamuleID GL'SS-OI GL-,SS-02 GLoSS-03 GL-SS-04 GL-SS,05 
SamuleDate .111012000 111012000 I 111012000 I 111012000 111012000 
Description Background Discrete Grab 
TAL Metals (mg/kgj 

Antimonv 3.6U 3.0U 5.9 3.1 U 4.7 
Arsenic 2.3 5.2 1.7 1.2 0.91 
Cadmium 0.36U 1 0.83 0.31 U 0.3U 
Chromiwn . 23 28 30.3 25.2 22A 
Copper 12.5 34.1 64.8 30.7 . 22.3 

Lead 10 235 57.9 32.8 17.8 
Mercury 0.045U 0.1 0.25 0.094 0.046 
lNickel 32.1 35.7 44 28.5 34.3 
IZinc 31.5 178 235 105 77.4 
Source. Hart Crowser 2000. 

Note: Bold type indicates ~e sample results is above the instrument detection limit. 

Key: 

DDD 
DDE 
DDT 
1D 

mglkg 
PCBs 
SVOCS 
TAL 

.U 

= Dichlorodipheoyldich10r0ethane. 
= Dichlorodiphenyldichloroetbylene. 
= Dichlorodiphenyltrichloroethane. 
= Identification. 
:=' Estimated value. 
= Milligrams per kilogram. 
= Polychlorinated biphenyls. 
= Semi volatile organic compounds. 
= T argot Analyte List. 
= Not d~ected at indicated detection limit. . 

I GL-SS'06 GLoSS-07 
I 111012000 I . 111012000 

Composite 

3.2U 3.3U· 
1.6 1.6 

O.32U 0.33U 
19 27.9 
10· 13 

12.7 16.3 
0.046U 0.047U 

24.4 35.4 
27.7 44.5 

GL-SS'OS 
111012000 

Field Duplicate 

3.2U 
1.4 

0.32U 
19.8 
11.7 
10.6· 

0.049U 
32.1 
40.3 
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. Table 2-2 

. 

HART CROWSER 2000 
SEDIMENT SAMPLES ANALYTICAL RESULTS SUMMARY 

GORST CREEK - BREMERTON AUTO WRECKING LANDFILL' 
INTEGRATED ASSESSMENT 

~ID 
PORT ,W~GTON . 

f!T _~n_O? f!T. 1 m 
,Date 1 n 1112111111 1n1121l1l0 1 n 1121l1l1l I 1111/2000 

~. 
. 

. 

)1 I 0.0043 U I O.012J I 0.0041 U I 0.0041 U 

SVOCs . 

0.43U 0.017 J 0.4U 1.4U 
0.43U· 0.045J O.4U 1.4U 

. 0.43U . 0.045J O.4U . l.4U 
OA3 0.058J O.4U 0.4 U 
0.43 0.042J O.4U 0.4U 

0.43U 0.095. O.4.U O.4U . 

O.43U 0.073. O.4U O.4U 
·O.43U 0.03 O.4U 0.4U 

0.43U . 0.027. . O.4U 0.4U 
0.43U 0.097 . 1.41 C 0.4' 
0.43U 0.045. 0 4 0.4 
l.lU 0.036. :t It 

0.43U 0.06 04U 0.4U 
~e . 0.43U 0.097 0.4U 0.4U 

rrAL Metals (ma:tk2J 

3.4U 7.6 3.2U 3.2U 
. 2 3.5 27.7 2.1 

35.7 30.5 17.3 . 30.3 

11.3 159 /..7 9: 
..ead 4.2 113 . 

~ickel 54 . 53.2 
~c 45.4 108 

Source: Hart Crowser 2000. 

Note: Bold type indicates the sample result is above the detection liniit 

Key: 

DDT = Dicblorodiphenyltricbloroethane. 
ID = Identification . . 
J = Estimated value. 
m&'kg = Milligrams per idiogram. 
PCBs = PoIycblorinall:d biphenyl. 
SVOCs = Semivolatile organic compounds. 
T~ =Thq&~ll~. 

U = Not dCtected at indicated detection limit. 
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3. FIELD ACTIVITIES AND ANALYTICAL PROTOCOL 

A sampling qUality assurance plan (SQAP) was developedby the START -2 prior to field 

sampling (E & E 2003a). The SQAP was based upon a review of background information, interviews 

with site representatives, and a PA conducted by the START-2 in 2003. The SQAP describes the 

sampling strategy, sampling methodology, and analytical program used to investigate potential hazardous 

substance sources and potential targets. With few exceptions, IA field activities were conducted in 

accordance with the approved SQAP. Deviations from the SQAP were approved by the EPA and are 

described, when applicable, in the sampling location discussions in Section 6 (source areas) and . 

Section '] (target areas). Sample plan alteration forms are provided in Appendix A. 

The IA field sampling event was conducted from November 10 to 12,2003. A total of 46 

samples (7 surface soil, 27 subsurface soil, 3 groundwater, 3 surface water, anll 6 sediment), including 

background samples but excluding QA (rinsate) samples, were collected from on- and off-site locations. 

Sample types and methods of collection are described below. A list of all samples collected for 

laboratory analysis under the IA is contained in Table 3-1. Photographic documentation of IA field 

activities is included as Appendix B. One roll of film suffered water damage in the field, and prints from 

this roll could not be made; however, the photograph log is attached for descriptive purposes. 

Alphanumeric identification numbers applied by the START -2 to each sample location 

(e.g., SSOlSS) are used in the report as the sample location identifiers. Sample location identifiers used 

for the co-located surface and subsurface soil. samples were given a six-digit alphanumeric identification 

number followed by the bottom depth of the sample (e.g. SSOlSB04). Sample locations are provided in 

Figure 3-1. 

This section describes sampling methodology (subsection 3.1), analytical protocol 

(subsection 3.2), Global Positioning System (OPS; subsection 3.3), and investigation-derived waste 

(lDW; subsection 3.4). 

3.1 SAMPLING METHODOLOGY 

The standard operating procedures for sample collection presented in the SQAP were followed 

except where noted. In general, soil and sediment sample materials for all analyses except VOCs were 

IO:\START-2I03070009\S866 3-1 



homogenized in dedicated stainless steel bowls using dedicated stainless steel spoons prior to 

containerization. Orgartic and gravelly materials and landfill debris were removed from samples as much 

as possible prior to placing the aliquots in pre-labeled sample containers. The aliquot of each sample 

being collected for VOC analysis was placed directly into sample containers prior to homogertization. 

All samples were stored in iced coolers that were maintained continuously under chain of custody. 

Prior to sampling, the START -2 had blackberry brambles removed from four transects across the 

landfill to allow the drill rig to en~r the landfill area. 

This subsection describes colleCtion of surface soil samples, subsurface soil samples, 

groundwater, surface water, and sediment samples. 

3.1.1 Surface Soil Samples 

A total of six surface soil samples (LF01, LF02, LF03, LF04, LF05, andLF06) were collected 

from the Gorst Creek - Bremerton Auto Wrecking Landfill site; One background surface soil sample 

(BG04) was collected from the adjacent Airport Auto Wrecking, Too property (Figure 3-1). The surface , . 
soil samples were discrete-located grab samples collected from potential on-site source areas. The 

surface soil samples were collected from 0 to 6 inches below ground surface (bgs) using dedicated 

stainless steel spoons and bowls. 

3.1.2 Subsurface Soil Samples 

A total of 26 subsurface soil Samples and one background subsurface soil sample were collected 

from 7 direct push technology soil borings (LFOI through LF06 and Bool; Figure 3-1). All soil samples 

collected from the homogenized 0- to 4-foot bgs interval are considered to be subsurface soil samples for 

this report. Each boring was continuously logged and sampled to the total depth, typically 20 feet Soil 

was sampled from each boring at five intervals (0 to 4 feet bgs, 4 to 8 feet bgs, 8 to 12 feet bgs, 12 to 16 

feet bgs, and 16 to 20 feet bgs). At borehole LF01, samples were only collected to a depth of 12 feet 

because recovery at 12 to 16 and at 16 to 20 feet consisted solely of fiberglass insulation and wood debris 

in both intervals. At borehole LF02, samples were only collected to a depth of 16 feet because the 16 to 

20 foot interval consisted only of glass, wood debris, and plastic. At borehole LF06, samples were only 

collected to a depth of 16 feet because groundwater was encountered at this depth. 

After the direct push-probe sampler was driven to the designated sample depth, the soil contents 

of the 4-foot-long, dedicated acetate liner were screened with a flame-ionizationlphoto-iortization 

detector for volatile organics for health and safety purposes. After screening, the VOC aliquot was 

IO:\sTART-2\03070009\S866 3-2 



collected directly from the acetate liner using a dedicated stainless steel spoon, and placed directly into 

prelabeled jars. After the VOC aliquot was collected, the remaining sample material was transferred to a 

dedicated stainless steel bowl, homogeniied, and then placed in prelabeled sample containers for 

pesticidelPCB, TAL metal, and SVOC analyses. The direct push technology sampler was 

decontaminated between sample locations. One rinsate sample (RS01) was collected to ensure 

decontamination procedures were adequate. After sample collection, the borehole was abandoned 

according to the requirements of the state' of Washington. Foi: each borehole a Washington state 

registered geologist completed borehole drill reports, the reports were then reviewed by a professional 

engineer prior to being sent to the Washington State Department of Ecology (copies are provided in 

Appendix C). 

3.1.3 Groundwater Samples 

A total of three groundwater samples (including one background sample) were collected 

(Figure 3-1). One sample (LF06GW) was collected from an on-site borehole. This sample was collected 

using dedicated Teflon tubing with a peristaltic pump. Two groundwater samples (MWOIGW and 

BGO 1 GW) were collected from nearby monitoring wells. Prior to sampling, three volumes of well water 

were purged from the well and water quality parameters were measured using a Horiba U-IO water 

quality meter. Water quality readings were taken to verify that the parameteIs bad stabilized prior to 

sample collection. After purging and stabilization of the well water, a dedicated Teflon baller was 

lowered into the well and water was collected. The sample material was transferred from the baller to 

prelabeled containers for pesticidesIPCB, TAL metals, SVOC, and VOC analyses. 

All groundwater sample aliquots requiring preservative were preserved immediately after sample 

collection, 

3.1.4 Surface Water Samples 

A total of three surface water samples (including 1 background) were collected from Gorst Creek 

(Figure 3-1). Two surface water samples were collected from each of the site's probable points of entry 

(PPEs). Sample GC03SW was collected from the PPE (pPE 1) located on the southeast side of the 

landfill. The sample was collected approximately 10 feet upstream of the culvert opening. Sample 

GC04SW was collected from the downstream PPE (PPE 2) located on the northwest side of the landfill. 

One background sample BG02SW was collected from the headwaters of Gorst Creek, approximately' 

0.3 mile upstream ofPPE 1. All surface water samples were co-located with respective sediment 
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samples. The samples were collected by dipping a-dedicated I-liter polyethylene bottle into the creek 

and then transferring the water to prelabeled sample containers. All surface water sample aliquots 

requiring preservative were preserved immediately after sample collection. 

3.1.5 Sediment Samples 

A total of six sediment samples (including one background sample) were collected from on-site 
, 

and off-site locations (Figure 3-1). Sample GC03SD was co-located with surface water sample GC03SW 

and was collected from the upstream PPE (PPE 1) located on the southeast side of the landfill. The 

sample was collected approximately 10 feet upstream of the culvert opening. Sample GC04SD was 

co-located with surface water sample GC04SW and was collected fromthe downstreamPPE (pPE 2) 

located on the northwest side of the landfill. One background sample BG03SD was co-located with 

surface water sample BG02SW and was collected from the headwaters of Gorst Creek, approximately 0.3 

mile upstream of PPE 1. Sample GC02SD was collected approximately 1,000 feet upstream of PPE 1 

near the high water mark of previous flood events along the bank of Gorst Creek. Sample GC05SD was 

collected approximately 500 feet downstream of PPE 2 on the opposite side of State Highway 3 SW. 

Sample GC06SD was collected approximately 250 feet downstream of the fish rearing facility on Gorst 

Creek. All sample locations were discrete grab. The samples were collected using dedicated stainless 

steel spoons. The sample material, except for the VOC aliquot, were scooped intostaiuless steel bowls, 

homogenized, and then transferred to pre-labeled sample containers. The VOC aliquot was collected by . 

transferring the material directly into pre-labeled sample containers, without homogenization. 

3.2 ANALYTICAL PROTOCOL 

Analytical methods applied to IA samples include Contract Laboratory Program Analytical 

Services (CLPAS) TAL metals (CLPAS ILM04.1), SVOCs (CLPAS OLM04.3), VOCs (CLPAS 

OLM04.3), and pesticidesIPCBs (CLP AS OLM04.3). These analytical snites were applied to samples in 

varying combinations based on the sample location and the expected contaminants at each location. 

Analyses of samples collected during the IA for SVOCs, VOCS, and pesticidesIPCBs were performed by 

Envirosystems, Inc., of Columbia, Maryland. TAL metal analyses were performed by the Chemteeh 

Consulting Group, of Mountainside, New Jersey. 
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3.3 GLOBAL POSITIONING SYSTEM 

Trimble Pathfinder Professional GPS survey nnits and Corvalis data loggers were used by the 

START-1 personnel to approximate the sample location coordinates surface and subsurface soil, 

groundwater, surface water, and sediment samples. Recorded GPS coordinates by sample point are listed 

in Appendix D. 

3.4 INVESTIGATION-DERIVED WASTE 

IDW generated during the IA sampling effort consisted of solid disposable sampling equipment 

and approximately 55 gallons of decontaruination and purge water. The purge water was from the 

monitoring well sampling and the decontaruination water was from decontaminating the Geoprobe 

samplers which were used in the collection of subsurface soil sampling. The disposable sampling 

equipment IDW was disposed of as non-hazardous waste at a local municipal landfill. The 

decontamination and purge water IDW was disposed of as non-hazardous waste by the START -2 on 

March 3, 2004. No IDW generated by the START-2 remains at the site. 
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Table 3·1 

SAMPLE COLLECTION AND ANALYTICAL SUMMARY 
GORST CREEK· BREMERTON AUTO WRECKING LANDFILL INTEGRATED ASSESSMENT 

ORf'HARn. WA. '~Ul~:vsES 
ANA 

EPA Station CLP CLP 

~ ~ Sample Location Organic Inorganic Depth 
~ ID ID 

~ Tim!t (~t blls) 
J2768 12:25 Ts 0-0.5 RN X X X 

brown, moist, Sl;~~; plastic, s~::OI, clayey silt, light 

T.ml~RIUI J2769 MJ2769 11110/03 12:45 SB 0-4 RN X X X collected from Borebole LFO I, clayey silt, 
Ibrown, moist, slightly plastic, soft with root fragments, 

and brick debris. 
J2770 MJ2770 11110103 13:25 SB 4-8 RN X X X' X collected from Borehole LF01, sandy silt wit~ clay, 

ldark brown, moist, slightly plastic, firm with lenses of gravel 
land . ,rl 

03464403 12 J2771 MJ2771 13:30 SB 8-12 RN X X X 
loran;ed.ligh I from. I : LF~I,.'ilt~ sand, fin~ 

t gray, moISt, oose, WIt SlgnJ cant woo 
Idebris, ,orne lITaveL 

03464404 LF02SS J2772 MJ2772 
1

11110101 14:20 SS 0-0.5 RN X X X X collected from : LF02, clayey silt, light 
Ibrown. moist, soft, slightly plastic with root and wood debris 

03464405 LF02SB04 J2773 MJ2773 11110103 14:25 SB 0·4 RN X X X X I Sample I from : LF02, clayey silt with sand, 
lli~t-brown, dry to moist, soft, slightly plastic with gravel 
1 and ,rl rl.h';.' 

J2774 uu., ,~ 11110/03 14:30 SB 4-8 RN X X X X I~, I fro; LF02, silty sand, lig~t 
'brown to gray, dry,loose, fine grained with silt, gravel with 
'wood flP..hrk glass fragments, brick fragIl).ents found in 
lJayers. 

03464407 LF02SBI2 J2775 MJ2775 I 11110/(\1 14:45 SB 8-12 RN X X X X collected from : LF02, silty sand,light 
Ibrown, dry, loose, fme grained with silt, gravel. wood debris, 
Iplastic. 

16 J2776 jVj.J~IfO 11110/03 15:00 SB 12-16 RN X X X X Collected from Borehole LF02, silty sand, light 
,?r?~, dry,loose, fine grained with glass fragments, wood, 
ibrick; plastic (, ,rl " moist, .h ·rl) 

J2777 M.JMIf 11111/03 9:40 SS 0-0.5 RN X X X 
X ~WOOd de~::s:~ght bro~~~i;t,c~~~~om W.~U 

12778 MJ2778 11111/03 10:00 SB 0·4 RN X X X X I from , LF03, well graded sand, 
light brown, loose, dry, fine to coarse, with gravel and 

,debris. . 

LF ( 11 J2779 MJ2779 lI/1I/03 10:20 ~H 4-8 RN X X X X : LF03, well ~ded sand, 
light· loose, dry, fine to coarse grained with charred 
wood, brick and concrete debris, aod gravel 

Key is located at the end of the table. Page 1 of5 
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Table 3-1 

SAMPLE COLLECTION AND ANALYTICAL SUMMARY 
GORST CREEK - BREMERTON AUTO WRECKING LANDFILL INTEGRATED ASSESSMENT 

PORT ORCHARD WASHINGTON 
ANALYSES 

EPA Station CLP CLP ~ .... ., 
...:I] Sample Location . Organic 

'0 ., u a Inorganic Depth 

.. ~ ~ . 0 
ID ID ID ID Date Time Matrix . (feetbl!S) Samoler :> <~ §? Sample Description .: . 

03464412 LF03SB12 J2780 MJ2780 11111103 11:05 SB· 8-12 RN X X X X Sample collected from Borehole LF03, well graded sand, 
light brown, dry, loose, fine to coarse with minor amount of 
gravel, wood debris. 

03464413 LF03SB16 J2781 MJ2781 11111/03 ·11:25 SB 12-16 RN X X X X Sample collected from Borehole LF03, well graded sand, 
light gray, dry. loose, fine to coarse with gravel, wood debris 
black, charred or stained wood/soil. 

03464414 LF03SB20 J2782 MJ2782 11111103 11:50 SB 16-20 RN X X X X Sample collected from Borehole LF03, well graded sand wit! 
fines, oily liquid present with odor. Wood debris and some 
concrete. 

03464415 LF04SS J2783 MJ2783 11111103 13:20 SS 0-0.5 RN X X X X Sample collected from Borehole LF04, poorly graded sand, 
moderate brown, loose, dry. medium grained sand with roots 
and vegetative matter. 

03464416 LF04SB04 J2784 MJ2784 11111103 13:30 SB 0-4 RN X X X X Sample collected from Borehole LF04, poorly graded sand, 
loose, dry, medium grained sand with two 3-illCh lenses of 
Igravel. 

03464417 LF04SB08 J2785 MJ2785 11111103 13:40 SB 4-8 RN X X X X Sample collected from Borehole LF04, poorly graded sand 
with silt, moderate brown, medium dense, dry. medium 
IJUained, some ~ravel and brick debris. 

03464418 LF04SB12 J2786 NA 11111103 13:50 SB 8-12 RN X X Sample collected from Borehole LF04, well graded sand, 
moderate brown, fine to coarse, dry,loose with gravel and 
charred wood. 

03464419 LF04SBI6 J2787 MJ2787 11111103 14:00 SB 12-16 RN X X X X Sample collected from Borehole. LF04, well graded saod, 
moderate brown, moist, loose, fine to coarse sand with 
plastic dehris and gravel, small amount of black, oily liquid 
with charred wood. 

03464420 LF04SB20 J2788 NA 11111103 14:10 SB 16-20 RN X X Sample collected from Borehole LF04, well graded sand, 
dark brown to black, moist, loose, fine to coarse grained, 
with =vel aod wood debris. 

03464421 RSOIWT J2789 MJ2789 11111/03 15:00 OA NA RN X X X X Rinsate from Oeoprobe samplin~ shoe, trip blaok. 
03464422 MWOI0W J2790 MJ2790 11110/03 11:30 OW NA BM X X X X Sample collected from monitoring well BR-Il, no color, no 

odor. 
03464423 BGOI0W J2791 MJ2791 11110/03 15:55 OW NA BM X X X X Sample C9llected from monitoring well BR-9, background 

groundwater, no color, no odor. 
03464424 GC03SW J2792 MJ2792 11111103 10:00 SW NA HZ X X X X San;tpJe collected fTom PPE 1, no color, no odor, vH 6. 

Key is located at the end of the table. Page20fS 



Table 3-1 

SAMPLE COLLECTION AND ANALYTICAL SUMMARY 
GORST CREEK - BREMERTON AUTO WRECKING LANDFILL INTEGRATED ASSESSMENT 

PORT ORC'HARn. WA, 

ANALYSES 

EPA Station CLP CLP 

~ ~ ~ Sample Location Organic Inorganic, Depth ' 

.~ ID ID ID ID Date ¥n (Ceet bes) " ) J2793 I 1 0-0.5 HZ Ji X X X I frnl I PPF, 1, sandy gravel. very coarse 
.";, 1 browne 

J2794 MJ2794 ' 1II11/03 10:35 SO 0-0.5 HZ X X X X collected from high point of flood zone on Gorst 
Creek upgradient of PPE 1. sandy gravel, saturated,medium 
Ibrown. 

03464427 uuv~~" J2795 MJ2795 ' 11111101 12:15 SW NA HZ X X X X ""~ from I • no cOl~r~~~~r~~;reek, 
BG03S0 J2796 MJ2796 1II11103 12:20 ' SO 0·0.5 HZ X X X X from headwaters of Gorst Creek, 

sedimen~ silty-sandy gravel, wet, dark brown . 

'I' 
00 

03464429 J2797 MJ2797 11111101 13:30 SO 0-0.5 HZ X X X X • 11" :~~ side Of, h, ' 3 on Gorst 
!ereel 

J2798 111111/03 14:22 SW NA HZ X X X X ! from. ! 2, no color, no odor, pH = 6. 

" J2799 1II11/03 14:30 SO 0-0.5 HZ X X X X from PPE 2, gravelly sand, wet, 
,9l1l..wn. 

LF05SS J27AO MJ27AO 11/12103 9:30 SS 0-0.5 RN X. X X X from '. LF05. clayey silt witl, saod, 

ldebris. 
brown, soft~ moist, "";'fjULI.1 pl<lo:lU. ... , with wood 

T. J27AI MI?7Al ' I,,,.,u, 9:40 SB 0·4 RN X X X X collected from Borehole LP05, well graded sand wid 
,gravel, moderate brown, dry, fine to coarse,loose, with 

, nehri<, plastic debris, wood and brick. . 
J27A2 .. ~.,. ., .. 'VJ 9:50 SB 4·8 RN X X X X 1 fmm , T .P05, well graded sand. 

. browil, dry, loose, fine to coarse grained, leSs 

I debris but some wood. brick, and plastic . 
T. J27A3 " I ",.,u, 10:00 SB 8-12 RN X X . X X from Borebole LF05, well graded sand, 

broWn, dry, loose, fine to coarse grained, with 
I some gravel, . , wood, aod plastic debris. 

J27A4 1II12103 I' 10:20 SB 12-16 RN X X X X 1 trom ' T .P05, well graded saod, 
brown, dry, loose, fine to very coarse grained, with 

'two 2-inch layers including graveL No significant amount of 
debris (except at the very top of the sample, could be slough 
!or native soil). . 

Key is located at the end of the table. Page 3 ofS 
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Table 3-1 

SAMPLE COLLECTION AND ANALYTICAL SUMMARY 

GORST CREEK - BREMERTON AUTO WRECKING LANDFILL INTEGRATED ASSESSMENT 

. PORT ORCHARD, WASHINGTON 

ANALYSES 

EPA Station CLP CLP 
~ 

'" u .$ '0 '" U Sample Location Organic Inorganic Depth 'l:/l"l 0 >-1.fl 

ID ID ID ID Date Time Matrix rfeet b2S) Sanmler ,H~ ~ ~~ ~ Sample Description 

03464437 LF05SB20 J27A5 MJ27A5 11112103 10:40 SB 16-20 RN X X X X Sample collected from Borehole LF05, interbeds of poorly 
and well graded sand, moderate brown, dry to moist, loose, 
well graded sand is fine to very coarse grained sand with fine 
gravel, poorly graded sand is medium grained. no evidence 
of debris, could be native soil. 

03464438 LF06SS J27A6 MJ27A6 li/I2I03 11:25 SS 1-0.5 RN X X X X Sample collected from Borehole LF06, clayey silt, moderate 
brown, soft. moist, slight plasticity, with roots and plastic 
debris. 

03464439 LF06SB04 J27A7 MJ27A7 11112103 11:30 SB 0-4 RN X X X X Sample collected from Borehole LF06, clayey silt to well 
graded sand, fine to coarse grained, dry, loo~e. moderate 
brown, with wood, brick, concrete, plastic, and glass debris. 

03464440 LF06SB08 J27A8 MJ27A8· 11112103 11:35 SB 4-8 RN X X X X Sample collected from Borehole LF06, well graded sand, 
fine to coarse grained, light brown, dry. loose with some 
grave~. concrete and wood debris, layer of black, oily stained 
wood debris (could be creosote) at 5 feet bgs. 

03464441 LF06SBI2 J27A9 MJ27A9 11112103 11:40 SB 8-12 RN X. X X X Sample collected from Borehole LF06, well graded sand, 
fine to coarse grained, wet, black to brown (black is stain 
from oily liquid), loose, most of the sampl.e is wood debris 
and broken glass. Ao oily black liquid is saturating the wood 
debris. Creosote-like odor. 

03464442 LF06SBI6 J27BO NA 11112103 11:50 SB 12-16 RN X X Sample collected from Borehole LF06. the entire sample was 
wood debris. The wood is saturated with black oily liquid. 

03464443 BG04SS J27BI MJ27BI 11112/03 13:45 SS 0-0.5 RN X X X X Sainple collected approximately 1,000 feet northeast of site, 
background surface soil, sandy silt, moderate brown, "dry. 
soft, slightly plastic, no man-made debris, sand and gravel. 

03464444 BG04SB04 J27B2 MJ27B2 11112103 13:50 SB 0-4 RN X X X X Sample collected approximately 1,000 feet northeast of the 
site, background subsurface soil, well graded sand, moderate 
brown,lQose, dry, fme to coarse grained with some gravel, 
no debris evident. 

03464445 LF06GW J27B3 NA 11/12103 15:45 GW NA RN X X X Sample collected from Borehole 6, black oily substance 
floatin~ ill water. 

Key is located at the end of the table. Page· 4 of 5 
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Table 3-1 

SAMPLE COLLECTION AND ANALYTICAL SUMMARY 
GORST CREEK - BREMERTON AUTO WRECKING LANDFILL INTEGRATED ASSESSMENT 

Station CLP 
Location Organic 

,ID ID 
"-,,>V 1 VV 1 n7B4 

127B5 

= Below ground surface. 
= Ben Martich. 

CLP 
Inorganic 

ID 
MJ27B4 

= Contract Laboratory Program. 

Date 

\1112/03 

= United States Environmental Protection Agency. 
= Groundwater. 
= Howard Zorzi. 
= Identification. 
= Not applicaple. 
= Polychlorinated. biphenyls. 
= Quality assurance. 
= Renee Nordeen. 
= Subsurface soil. 
= Sediment. 
== Surface soil. 
= Semivolatile organic compounds. 
= Surface water. 
= Target Analyte list. 
= Volatile organic compounds. 

16:40 , 

rUK1 ~Rn_ "" A '1 lJl' 

A lA .VSES 

~ ~ Depth 
~, (feet bl!') ~ QA NA ~ X X 

, Iwater, 
. u ..... u n~.o and purge 

SD 0-0.5 BM X X X X " " . ,250 feet offish 
'on uorst veeK, gravelly sand, wet, gray, with 

stron~ or~anic odors. 

Key is located at the end of the table. Page 5 of5 
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4. QUALITY ASSURANCE/QUALITY CONTROL 

QAlQC data are necessary to determine precision and accUracy and to demonstrate the absence' 

of interferences andlor contamination of sampling equipment, glassware, and reagents. Specific QC 

requirements for laboratory analyses are incorporated in the EPA Contract Laboratory Program 

Statement o/Work/or Organic Analyses (EPA 2oo3a) and in the EPA Contract Laboratory Program 

Statement o/Work/or I~rganic Analyses (EPA 2000b). These QC requirements or .equivalent 

. requirements were followed for analytical work on the IA. This section describes the QAlQC measures 

taken for the IA and provides an evaluation of the usability of data presented in this report. 

All samples were collected following the guidance of the SQAP (E & E 2003a) for the field 

activities. PesticidesIPCB, SVOC, and VOC analyses were performed by Envirosysterns, Inc., which is 

located in Columbia, Maryland, a Contract Laboratory Program (CLP) laboratory, following the EPA 

Contract Laboratory Program Statement of Work/or Organic Analyses (EPA 2003a). TAL metal 

analyses were perfonned by the Chemtech Consulting Group, which is located in Mountainside, New 

Jersey, a CLP laboratory, following the EPA Contract Laboratory Program Statement ofWorkfpr 

Inorganic Analyses (EPA 2000b). 

All data from analyses performed at the CLP laboratories were reviewed and validated by EPA 

chemists. Data qualifiers were applied as necessary according to the following guidance: 

• EPA Contract Laboratory Program National Functional Guidelines/or Inorganic Data 
Review (EPA 2002b); and 

• EPA Contract Laboratory Program National Functional Guidelinesfor Organic Data 
Review (EPA 1999). 

COllies of the data QA memoranda are included in AppendixE. 

4.1 SATISFACTION OF DATA QUALITY OBJECTIVES 

The following EPA (2000a) guidance document was used to establish data quality objectives 

(DQOs) for this IA: 
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5. ANALYTICAL RESULTS REPORTING AND BACKGROUND SAMPLES 

This section describes the reporting and methods applied to analytical results presented in 

Sections 6, 7, and 8 of this report, and discusses background locations and sample results. Table 3-1 lists 

all samples collected for laboratory analysis. 

5.1 ANALYTICAL RESULTS EVALUATION CRITERIA 

Analytical results presented in the summary tables in Sections 6, 7, and 8 show all compounds 

detected above laboratory detection limits in bold type. Analytical results indicating significant 

concentrations of contaminants in source samples (Section 6) with respect to background concentrations 

are shown underlined and in bold type. Similarly, analytical results indicating elevated concentrations of 

contaminants in target samples (Section 7)with respect to backgrouild concentrations are also shown 

underlined and in bold type. For the purposes of this investigation, significant/elevated concentrations . 

are those concentrations that are: 

• Equal to or greater than the sample's Contract Required Detection Limit/Contract 
Required Quantitation Limit (CRDUCRQL) or the sample quantitation limit (SQL) 
when a non-CLP laboratory was used; and 

• Equal to or greater than the background sample's CRDUCRQL or SQL when the 
backgrouild concentration is below detection limits; or 

• At least three times greater than the background concentration when the background 
concentration equals or exceeds the detection limits. 

Site benchmarks are used for the purpose of characterizing the hazardous substances for the 

removal assessment (Section 8). Benchmarks were not used when characterizing sources (Section 6) or 

targets (Section 7) in this report. 

The aDI!lytical summary tables present all detected compounds, but ouly those detected analytes 

at potential sources or in targets meeting the significant/elevated concentration criteria are discussed in 

the report sources and migration/exposure pathways section. Additionally, ouly those analytes that 

exceed benchmarks are discussed in the removal assessment section (Section 8). 
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5.1.1 Sample Results Reporting 

When reporting the analytical results in Sections 6, 7, and 8, the number of analytes/compounds 

for an analytical suite at a significant/elevated, or exceeding a benchmark are provided. Based on EPA, 

Region 10 policy, evaluation-of aluminum, calcium, iron, magnesium, potassium, and sodium (common 

earth crust elements) is generaIIy employed only in water mass tracing, which is beyond the scope of this 

report. For this reason, these elements wiII not be discussed in this report. 

5.2 BACKGROUND SAMPLES 

Background samples were coIIected for each of the naturaIIy occurring media from which 1A 

samples were coIIected. These media are surface soil, subsurface soil, groundwater, surface water, and 

sediment. Results for the appropriate background samples are shown in the first column of the analytical 

results summary tables in Sections 6 and 7.for comparison against source or target results. 

5.2;1 . Background Surface Soil 

5.2.1.1 Sample Locations 

One off-site background surface soil sample (BG04SS) was coIIected from native soil 

approximately 0.2 mile south of the site (Figure 3-1). The background soil types matched those of 

samples caIIected on site. 

5.2.1.2 Sample Results • 
Background surface soil results are presented in Table 6-1. One pesticide, 

4,4'-dichiorodiphenyltrichioroethane (DDT), was detected in the background surface soil sample. A total 

of nine TAL metals (barium, cadmium, chromium, copper, lead, manganese, nickel, vanadium, and zinc) 

were detected in the background surface soil sample. No SVOCs or VOCs were detected in the 

background surface soil sample. 

5.2.2 Background Subsurface Soil 

5.2.2.1 Sample Locations 

One subsurface soil sample (BG04SB04) was coIIected. Sample BG04SB04 was coIIected from 

a location co-located with BG04SS, at a depth of 0 to 4 feet bgs. The background soil types matched 

those of samples coIIected on site. 
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5.2.2.2 Sample Results 

Background subsurface soil sample results are presented in Table 6-2. Eight TAL metals 

. (barium, chromium, copper, lead, manganese, nickel, vanadium, and zinc) were detected in the 

background subsurface soil sample. No pesticideslPCBs, SVOCs, or VOCs were detected in the 

background subsurface soil sample. 

5.2.3 Groundwater 

5.2.3.1 Sample Location 

One background groundwater sample (BGOIGW) was collected from Bremerton City monitoring 

well BR-9 which is located approximately 0.8 mile northwest of the site. The location of groundwater 

sample BGOIGW is assumed· to be hydraulically crossgradient from the site. The water level at well 

BR-9 was 53.30 feet from the top of the casing·on monitoring well BR-9. 

5.2.3.2 Sample Results 

Background groundwater sample results are presented in Table 7-2. Two TAL metals 

(mangallese and zinc) were detected in the background groundwater sample. No pesticides/PCBs, 

SVOCs, or VOCs were detected in the background groundwater sample. 

5.2.4 Background Surface Water 

5.2.4.1 Sample Locations 

One background surface water sample (BG02SW) was collected near the headwaters of Gorst 

Creek, approximately 0.3 mile south of the site. The sample was co-located with the background 

sediment sample (BG03SD). 

5.2.4.2 Sample Results 

Background surface water sample results are presented in Table 7-4. One TAL metal, zinc, was 

detected in the background surface water sample. No pesticideslPCBs, SVOCs, or VOCs were detected 

in the background surface water sample. 
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5.2.5 Background Sediment 

5.2.5.1 Sample Locations 

One background sediment sample (BG03SD) was collected from near the headwaters of Gorst 

Creek, approximately 0.3 mile south of the site. The sediment sample was co-located with the 

background surface water sample (BG02SW) .. The background sediment sample was similar in 

composition to the downstream Gorst Creek sediment samples collected. 

5.2.5.2 Sample Results 

Background sediment sample results are presented in Table 7-5. One pesticideIPCB, 4,4-DDT, 

was detected in the background sediment sample. Nine TAL metals (arsenic, barium, chromium, copper, 

lead, manganese, nickel, vanadium, and zinc) were detected in the background sediment sample. No 

SVOCs or VOCs were detected in the background sediment sample. 
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6. POTENTIAL SOURCES 

This section describes sample locations and analytical resliltsof IA samples obtained from 

potential sources. The sampling locations, sampling rationale, and analytical results are summarized in 

the following sections. Laboratory data sheets of analytical results for all samples are provided in 

Appendix E. 

6.1 LANDFILL 

The closed landfill contains approJtimately 150,000 cubic yards of waste. Prior to commencing 

field activities, a mobile camera was deployed into the culvert underneath the closed landfill. The 

camera was used to identify potential causes for the backup on the southeast side of the landfill. Based 

on the video of the remote camera approJtimately 450 feet up gradient of the culvert outflow, the culvert 

appeared to be crushed and a limited amount of water was passing through the culvert. The landfill is not 

contained in order to control potential leaching into the groundwater or capped to prevent migration of 

contamination via overland flow from floods, potential exposure to contaminated soils, or potential 

release to the air. 

6.1.1 Surface Soils 

6.1.1.1 Sample Locations 

A total of six surface soil samples (LF01SS, LF02SS, LF03SS, LF04SS, LF05SS, and LF06SS) 

were collected from the closed landfill area (Figure 3-1). The surface soil sample locations were selected 

in order to obtain a representative sampling of the surface soils at the landfill. Samples LF01SS, 

LF02SS, LF03SS, LF05SS, and LF06SS appeared to be a light brown, moist, clayey silt Sample 

LF04SS consisted of moderate brown, dry poorly-graded sand with roots and vegetative matter. No odor 

or staining was noted during the collection of the surface soil samples. The six surface soil samples were 

co-located with the subsurface soil borehole locations (LF01SB through LF06SB). 

Additionally, the SQAP allowed for the collection of up to six surface soil samples from the 

slope failure area on the north side of the landfill. Due to extensive blackberry brambles which limited 

access to the slope area, these surface soil samples were not collected. 
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6.1.1.2 Sample Results 

Sample results are summarized in Table 6-1. Figure 6-1 depicts the analytes detected at 

significant concentrations with respect to background concentrations that were also detected at elevated 

concentrations with respect to background concentrations in target samples. 

A total of eight pesticideslPCB s were detected at significant concentrations with respect to 

background, ranging from an estimated concentration of 4.6 micrograms per kilogram (l1g1kg; 

alpha-chlordane) to an estimated concentration of 88 11g/kg (Aroclor-I254). A total of four TAL metals 

were detected at significant concentrations with respect to background, ranging from 0.62 milligrams per 

kilogram (mglkg; mercury) to 278 mglkg (lead). No SVOCs or VOCs were detected at significant 

concentrations with respect to background in the surface soil samples. 

Of the analytes detected at significant concentrations, only arsenic was detected in all six surface 

soil samples. 

6.1.2 Subsurface Soils 

6.1.2.1 Sample Locations 

Six borehole locations were selected on the closed landfill to characterize the extent of 

contamination. Samples were collected from 4-foot intervals to 20 feet bgs, or until gronndwater or 

resistance to recovery was encountered. These borehole locations were co-located with the surface soil 

sample locations. No staining or odor were noted on Boreholes LFOI through LF05. At Borehole LF06 

from the 4- to 8-foot interval, staining and a creosote-like odor were noted in the wood fragments within 

the sample material. This odor and staining continued into the 8 to 12 foot interval as well as the 12 to 

16 foot interval. At approximately 13 feet, "the sample material became saturated and water was 

" encountered at 16 feet. 

6.1.2.2 Sample Results 

Sample results are presented in Table 6-2. Figure 6-2 depicts the analytes that were detected at 

significant concentrations with respect to backgrormd in all six of the borehole locations and were 

detected at elevated concentrations in the target samples. The highest concentration from each borehole 

location is presented in Figure 6-2. 

A total of 15 pesticides/PCBs were detected at significant concentrations with respect to 

" backgrormd in the subsurface soil samples ranging from an estimated concentration of 2.5 11g/kg 

(alpha-chlordane) to an estimated concentration of 610 11g/kg (dieldrin). A total of nine TAL metals 
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were detected at significant concentrations with respect to background in the subsurface soil samples, 

ranging from 0.13 mglkg (mercury) to 1,410 mglkg (lead). A total of 13 SVOCs were detected at 

significant concentrations with respect to background in the subsurface soil samples ranging from 

450 ].lg/kg (bis[2-ethylhexyIJphthalate) to 95,000 ].lglkg (naphthalene). A total of five VOCs were 

detected at significant concentrations with respect to background in the subsurface soil samples ranging 

from an estimated concentration of 11 ].lglkg (carbon disulfide) to an estimated concentration of 1,400 

].lglkg (total xylenes). 

Of the pesticides/PCBs detected at significant concentrations in the subsurface soil samples, four 

analytes were detected in all six borehole locations, 4,4'-dichlorodiphenyldichloroethylene (DDE); 

4,4'-DDT; alpha-chlordane; and gamma-chlordane. Of the TAL metals, three analytes were detected in 

all six borehole locations, arsenic, lead, and zinc. No SVOCs or VOCs were detected in all six of the 

borehole locations. Only arsenic was detected at significant concentrations in all surface soil samples 

and in all six borehole locations. 
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Table 6-1 

SURFACE SOIL SAMPLES ANALYTICAL RESULTS SUMMARY 
GORST CREEK - BREMERTON AUTO WRECKlNG LANDFILL 

Underline type indicates the sample result is significant as defined in Section S. 

Key: 

B = The reported concentration is between the instrument detection limit and the contract required detection limit. 
bgs = Below ground surface. 
CLP = Contract Laboratory Program. 
DDD = Dicblorodipbenyldicbloroethane. 
DDT = Dichlorodipbenyltrichloroethane. 
EPA = United States Environmental Protection Agency. 
H = High bias. 

ID = Identification. 
J = The analyte was positivIey identified. The associated numerical result is an estimate. 
K = Unknown bias. 
L = Low bias. 
I!gIkg = Micrograms per kilogram. 
mglkg = Milligramps per kilogram. 
SQL = Sample quantitation limit 

U = The analyte was not detected at or above the reported result. 
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Table 6-1 

SURFACE SOIL SAMPLES ANALYTICAL RESULTS SUMMARY 
GORST CREEK - BREMERTON AUTO WRECKING LANDFILL 

Underline type indicates the sample result is significant as defined. in Section S. 

Key: 

B = The reported concentration is between the instrument detection limit and the contract required detection limit 
bgs = Below ground surface. 
CLP = Contract LaboratoIy Program. 
DDD = Dichlorodiphenyldichloroetbane. 
DDT = Dichlorodiphenyltrichloroethane. 
EPA = United States Environmental Protection Agency. 
H = High bias. 
ID = Identification. 
J = The analyte was positivley identified. The associated numerical result is an estimate. 
K = Unknown bias. 
L = Low bias. 
JlgIkg = Micrograms pc< kilogram. 

mglkg = MiIligramps per kilogram. 
SQL = SsmpIe qwmtitatioo limit 
U = The analyte was not detected at or above the reported result 
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';UBSURFACE SOIL SAMPLES ANALyTICAL RESULTS SUMMARY 
GORST CREEK - BREMERTON AUTO WRECKING LANDFILL 
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( 
SL_ ->'URFACE son. SAMPLES ANALYTICAl· --!:SULTS SUMMARY 

GORST CREEK - BREMERTON AUTO WRECKING LANDFILL 
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Note: Bold type indicates the sample result is above the instrument detection limit. 

Key: 

B 
bgs 
CLP 

EPA 
H 
ID 
J 

K 
L 
~Wkg 

mWkg 
Q 
SQL 
U 

Underline type indicates the sample result is significant as defined in Section 5. 

= The reported concentration is between the instIllment detection limit and the contract required detection limit. 

= Below ground surface. 

= Contract Laboratory Progrm:iJ.. 
= United States Environmental Protection Agency. 

= Higb bias. 

= Identification. 

= The analyte was positively identified. The associated numerical result is an estimate. 

= Unknown bias. 

= Low bias. 

= Micrograms per kilogram. 

= Milligrams per kilogram. 
= The result is estimated because the concentration is below the contract required quantitation limit. 

=' Sample quantitation limit 
= The analyte was not detected at or above the reported result. 

6-9 



• mgJkg 

"gikg 

N"'~' == 
ecology and environment, inc. 
Intematlonal Specialists In the Envlronmant 
Seattle, WHhlngtDn 

". 
Gorst Creek - Bremerton Auto wreckirg landfill 

Integrated Assessment 
Port Orchard, washington 

Figure 6.1 

SURFACE SOIL SAMPLES CONCENffiATlo.I MAP 

6-11 



• Sample Location 
bgs Below Ground Surfact:l 

mgIKg Milligrams Per Kilogram 

11g/kg Micrograms Per Kilogram 

Note: See 
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7. MIGRATIONIEXPOSUREPATHWAYS AND TARGETS 

The following subsections describe migration/exposure pa:thways and potential targets within the 

site's range of influence. Analytical data QA forms from laboratory analyses are included in 

AppendiX E. This section discusses the groundwater migration pathway (subsection 7.1), surface water 

migration pathway (subsection 7.2), soil exposure pathway (subsection 7.3), and air migration pathway 

(subsection 7.4). 

7.1 GROUNDWATER MIGRATION PATHWAY 

7.1.1 Pathway Description 

The target distance limit (TDL) for the groundwater migration pathway is a 4-mile radius that 

extends from the sources at the site. Figure 7-1 depicts the groundwater 4-mile TDL. The aquifers 

located within the 4-mile TDL of the site are defined in two areas, the Gorst Creek Watershed (which 

includes the Gorst Creek Basin and the Gorst Creek Basin Valley) and the,Anderson Creek Watershed.· 

The Anderson Creek Watershed is located approximately 2 miles east of the site. In the Gorst Creek 

Watershed, four aquifers have been described: the Twin Lakes Aquifer, the Gorst Creek Valley Aquifer, 

·the Upland Aquifer, and the Sea Level Aquifer. In the Anderson Creek Watershed, five aquifers have 

been described: the Upland Aquifer, the Sea Level Aquifer, the Shallow Artesian Aquifer, the Deep 

Artesian Aquifer, and the Lower Deep Artesian Aquifer. Not all of these aquifers are used for municipal 

drinking water purposes but all are available to be used as drinking water and, therefore, are included in 

this report. (AGI 1996a) 

The Gorst Creek Watershed is underlain by three geologic uuits: Vashon Till, Vashon 

Recessional Outwash, and Tertiary Bedrock. The Tertiary Bedrock occurs beneath Gold Mountain 

(which is located approximately 3 miles northwest of the site) north of Gorst Creek Basin and Twin 

Lakes (which are located approximately 1 mile west of the site). The northern tributaries to Gorst Creek 

Basin and the Uuion River (located approximately 2 miles east of the site) drain this area. Vashon Till 

underlies the upland area south of Gorst Creek Basin, including the town of Sunnyslope, Washington 

(located approximately 0.5 mile east ~f the site), and the headwaters of Gorst Creek Basin and its 

southern tributaries. The Vashon Recessional Outwash occUrs along the Gorst Creek Basin Valley and 
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the Union River - Gorst Creek Basin divide near Twin Lakes. Small exposures of the older Calvos Sand 

occur along Parish Creek (located approximately 0.5 mile east of the site) and adjacent tributirries. 

(AGI 1996a) 

Available information regarding the aquifers within the 4-mile TDL do not describe the exact 

depths of all of the aquifers. Where no measurements were available, depths to aquJfers were estimated 

based on the municipal well logs for that aquifer. Available information indicates that groundwater flow 

for the Gorst Creek Basin is divided (Figure 7-2). The groundwater flow divide is oriented north-south 

and is located approximately 1 mile west of the site. On the western side of the divide, groundwater 

flows north-west and then west. On the eastern side of the divide, groundwater flows north, then east, 

then northeast towards Sinclair Inlet (AGI 1996b).No information for the flow of groundwater is 

available for the Anderson Creek Watershed. 

The Gorst Creek Basin aquifers are described below: 

• Twin Lakes Aquifer. The Twin Lakes Aquifer is the largest aquifer in the Gorst Creek 
Basin. The surface expression is the Vashon Recessional Outwash. The Twin Lakes 
Aquifer is divided into an eastern and western portion by a silt<oied paleo-ridge. 
composed of silt. The aquifer's lower boundary appears to be bedrock along the base of 
Gold Mountain and the massive silt of the silt sequence. Its upper boundary is a water 
table, and it generally behaves as an Unconfined aquifer. Occasional silt lenses within 
these units may cause it to behave locally as a confined aquifer. City of Bremerton 
production wells 15, 17, 18, 19, and 20 are completed in this aquifer. (AGI 1996a) 

• Gorst Creek Valley Aquifer. The Gorst Creek Valley Aquifer consists of sand, gravel, 
and domestic wells. It is bounded by the bedrock of Gold and Green Mountains to the 
north and by the massive silt of the silt sequence in the south. It appears to be separated 
from the Twin Lakes aquifer by silty sand. This separation is poorly defined by 
permeability, but water chemistry and aquifer test data confirm its presence. The 
aquifer's upper boundary is the water table and it behaves as an unconfined aquifer in 

. many places. It may demonstrate confined behavior in areas with silt lenses. The Gorst 
Creek production well, which is a community well that serves the City of Gorst, is· 
completed in this aqnifer. (AGI 1996a) 

• Upland Aquifer. The Upland Aquifer consists of the sand and gravel units occurring 
between elevations of 250 and 400 feet above sea level. Locally, these units are 
separated by either till or silt to form two distinct aquifers. It is confined by the Vashon 
Till and appears to become thicker to the east. It is exposed at ground surface in the 
upper reaches of the tributaries to Gorst Creek Basin and I1D,derlies the Sunnyslope 
Upland. The Upland Aquifer discharges into the Twin Lakes Aquifer along the southern 
margin of the Twin Lakes Divide. None of the City of Bremerton production wells are 
completed in this aquifer. (AGI 1996a) 

• Sea Level Aquifer: The Sea Level Aquifer consists of sand and gravel in units that 
occur between elevations from sea level to more than 200 feet below sea level. Locally, 
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these units are separated by till and are confmed by massive silt. The aquifer is bounded 
on the north by the bedrcrck of Gold Mountain and the coarse-grained sediments in the 
deeper portions of the Gorst Creek Valley and Twin Lakes Aquifers. It may be 
equivalent to the sea level aquifer encountered in the wells in the Anderson Creek 
Watershed although its extent to the south, east, and west is unknown. It discharges to 
the Twin Lakes Aquifer through the buried valley along the upper reaches of Gorst Creek. 
Basin and to the deeper portions of the Gorst Creek Valley Aquifer. One City of 
Bremerton drinking water well, which serves approximately 2,000 people, is completed 
in this aquifer. (AGI 1996a) 

The surface geology of the Anderson Creek Watershed. area is mantled with Vashon Till 

overlying the Olivos Sand and Kitsap Formation which are exposed in the valleys and in the bluff along 

Sinclair Inlet. The Colvos Sand includes the Vashon Advance Outwash and a thick basal silt (Lawton 

Clay), and the underlying Kitsap Formation consists of silty sed.ini.ents with scattered sand units. The 

Kitsap Formation is exposed in lower portions of the Anderson Creek Valley around the Bremerton City 

well field, and the Colvos Sand is exposed higher on the flanking hill slopes. Vashon Till caps the 

upland portion of the watershed area. (AGI1996a) 

The aquifers m the Anderson Creek Watershed are described as follows: 

• Upland Aquifer: The Upland Aquifer occurs south of Sinclair JnIet at Clevations above 
100 feet. It is highly irregular in thickness and varies from less than 50 feet to over 350 
feet. It appears to consist of sand- and gravel-filled paleo-valleys connected by sheets of 
sand and gravel. It is utiliz¢ by numerous domestic wells; no City of Bremerton 
production wells are located within this aquifer. (AGI 1996a) 

• Sea Level Aquifer: The Sea Level Aquifer occurs south of Sinclair JnIetat elevations 
between plus 100 feet and minus 250 feet. It varies in thickness from 75 feet to as much 
as 300 feet. In some places, it may be hydraulically connected with the overlying Upland 
Aquifer. The Sea Level Aquifer is utilized only by domestic wells, and one City of 
Bremerton production well (described in Sea LevelAquifer above). (AGI 1996a) 

• Shallow Artesian Aquifer: The Sba110w Artesian Aquifer occurs at elevations of 100 to 
250 feet below sea level. The aquifer abruptly terminates against till and silt and 
probably has a channel shape elongated to the south. The Shallow Artesian Aquifer is 75 
to 200 feet thick and underlies the Anderson Creek Well Field where City of Bremerton 
monitoring wells 1 and 2R, and City of Bremerton production wells 2 and 3 are 
completed. Production Wells 2 and 3 serve approximately 4,000 people. (AGI 1996a) 

• . Deep Artesian Aquifer: The Deep Artesian Aquifer occurs between elevations of 400 
and 600 feet below sea level. Similar to other aquifers, it terminates abruptly against 
finer-grained sediments and may be channel-shaped. It is at least 200 feet thick and has a 
transmissivity of approximately 65,000 gallons per day per foot. It may be connected 
hydraulically with the underlying Lower Deep Artesian Aquifer. City of Bremerton 
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production wells 7 and 8 are completed in this aquifer and they serve approximately 
4,000 people. (AGI 1996a) 

• Lower Deep Artesian Aquifer: '{'he Lower Deep Artesian Aquifer occurs at depths 
greater than 650 feet below sea level. The aquifer is at least 150 feet thick and may be 
hydraulically connected with the overlying Deep Artesian Aquifer. There are no City of 
Bremerton production wells located in this aquifer. (AGI 1996a) 

7.1.2 Targets 

. One City of Bremerton Water Resource Division monitoring well (BR -11) is ·located 

approximately 0.15 mile northeast of the site. The well was installed in 1992 to a depth of 74 feet. The 

well was sampled on March 26. 1997, seven days after the first flood event and consequent slope failure 

at the landfill. Cadmium was detected at 42.7 IlgIL; copper was detected at 3.0 IlgIL; and zinc was 

detected at 751lg/L. The maximum contaminant levels (MCLs) for cadmiurnis 5 IlgL, and copper is 

. 1,300Ilg/. Zinc does not have an MCL. (Cahall2003a) 

The total number of persons served by City of Bremerton municipal drinking water wells is 

22,000 (Cahall2003b). Three hnndred fifty-eight domestic wellS are known to exist within a 4-mile 

radius of the site (Ecology vaIious dates). Th~ START-2 estimates approximately 959 people ate served 

by these wells, based on the average number of persons per household for Kitsap County of2.68 

(DOC 2001). J,n addition, one privately owned community well. which serves seven people, is located 

within the 4-mile TDL. The nearest drinking Water well to the site is a· domestic well located 

approximately 0.83 mile northeast of the site (Ecology various dates). The total number of drinking 

water wells located within the 4-mile TDL and the population served per distance ring are provided in 

Table 7-1. 

The site, and all of the municipal wells previously discussed are located within a Safe Drinking 

Water Act sole source aquifer wellhead protection area (Cahall2003a). Groundwater is not reported to 

be used for irrigation of commercial food or commercial forage crops, commercial livestock watering, as 

an ingredient in commercial food preparation, as a supply for commercial aquaculture, or as a supply for 

a major or designated water recreation area (Ecology various datIlS). 

'7.1.3 Groundwater Sample Locations 

One on-site groundwater sample (LF06GW) was collected from approximately 16 feet bgs at 

Borehole LF06. The sample was collected by lowering Teflon tubing into the Geoprobe cutting shoe, 

then ninning the tubing throl!gh a peristaltic pump to retrieve the water into prelabeled sampling 
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containers. The peristaltic pump was allowed to run for approximately I hour to develop the 

groundwater in the boring, at which time the boring quit producing groundwater. The boring was 

allowed to recharge with groundwater, and then sample LF06GW was collected. 

One City of Brell¥lrton monitoring well (BR-l1), located hydraulically downgradient of the site, 

was sampled (MWOlGW). The well was sampled by first purging three volumes of water from the well, 

. then measuring water quality parameters using a Horiba U-lO qUality meter until parameters had 

stabilized for three successive readings. After water quality parameters had stabilized, a dedicated 

Teflon bailer was lowered into the well and the contents were transferred frOm the bailet to pre-labeled 

sampling containers. 

The SQAP allowed for the sampling of two nearby residential groundwater wells. Access could 

not be obtained from the homeowners, therefore, no domestic groundwater samples were collected. 

7.1.4 Groundwater Sample Results 

Sample results are presented in Table 7-2 No pesticideslPCBs were detected at elevated 

concentrations in the groundwater samples. One TAL metal (mercury) was detected at an estimaied 

elevated concentration of 0.24 JK 11g/L, with respect to background from the City of Bremerton 

monitoring well. The MCL for mercury in groundwater is 2 11g/L. Two SVOCs 

(bis[2-ethylhexyl]phthalate and naphthalene) were detected at elevated concentrations with respect to 

background concentrations in the on-site groundwater sample. There are noMCLs for the two SVOCs 

that were detected at elevated concentrations in the grouildwater samples. One VOC (total xylenes) was 

detected at elevated concentrations with respect to background concentrations in the on-site groundwater 

sample. The MCL for total xylenes is lO,ooo 11g/L. 

7.2 SURFACE WATER MIGRATION PA'i'HWAY 

7.2.1 Pathway Description 

The surface water migration pathway TDL begins at the PPE of surface water runoff from the 

site to a surface waterbody and extends downstream for 15 miles. Figure 7-3 depicts the surface water 

IS-mile TDL. The edges of the landIill slope towards Gorst Creek at an estimated slop of 30% to 45%. 

The START-2 identified two PPEs within the IS-mile surface water migration pathway TDL 

(Figure 2-2). PPE 1 is located at the southeast or upgradient corner of the property in Gorst Creek. Gorst 

Creek flows under the Gorst Creek - Bremerton Auto Wrecking Landfill for approximately 0.13 mile to 

PPE 2. PPE 2 is located on the northwest or dOWugradient side of the landfill in Gorst Creek. From 
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PPE 2, the creek flows for 3.72 miles to the Puget Sound. The TDL continues within the Puget Sound 

for the remainder of the IS-mile TDL. The START-2 estimates the flow of Gorst Creek to be less than 

10 cubic feet per second. 

Tpe mean annual precipitation in Bremerton, Washington, which is located approximately 

4 miles northeast of the site, is 51.36 inches (WRCC 2003). The 2-year 24-hour rainfall event for the site 

is 2.25 inches (NOAA 1973). The START·2 estimates from a topographic map that approximately 

7 acres ofland drains through the site (USGS 1981). The START-2 assumes the site lies within a 

lO-year floodplain because the site has flooded two times (in 1997 and 2001) within the past six years. 

Floodplain maps for the area are available, but due to the evidence of flooding at the site they were not 

utilized. No sources at tlie site are contained for a flood event During a flood event, water from Gorst 

Creek backs up at PPE 1 and flows in a northwest direction over the landfill for approximately 0.13 mile, 

then drops over the northwest side of the landfill into Gorst Creek (E & E 2003b). 

Surface soils in the area consist of Alderwood very gravelly sandy loam, which is moderately 

deep, moderately well drained soil formed in glacial till. Typically, the surface of this soil is covered by 

a thin mat of undecomposed needles and wood fragments. The subsurface layer is brown, very gravelly 

sandy loam that is 0.5 inch thick. The subsoil is brown very gravelly loam about 21 inches thick. The 

substratum to a depth of 60 inches or more is grayish brown gravelly sandy loam that is 

weakly-silica-cemented in the upper part. Depth to the silica-cemented hardpan ranges from 20 to 40 

inches. Permeability of this Alderwood Soil is moderately rapid above the hardpan and very slow in the 

hardpan. Runoff is slow, and the hazard of water erosion is slight (USDA 1980). 

Surface soils in the area ,also consist of the Dystric Xerortlients, which are deep, moderately well 

drained to somewhat excessively drained soils located on sidewalls of river valleys and entrenched 

streams. These soils formed mainly in glacial till, but some formed in sandy and gravelly outwash. 

Typically this soil has a mat of undecomposed needles and wood fragments over a surface layer of dark 

yellowish brown very gravelly sandy loam about 10 inches thick. The upper part of the underlying 

material is dlirk brown, brown, and dark yellowish brown very gravelly sandy loaIiJ. and very gravelly 

loamy sand. The permeability of these soil is moderate to rapid. Runoff is medium to very rapid. These 

soils are mainly in tree-covered slump areas. The hazard of erosion is high. (USDA 1980) 

7.2.2 Targets 

There,are no surface water drinking water intakes located within the IS-mile TDL. Surface 

water is not re~oited to be used in the irrigation of 5 or more acres of commercial food crops or 
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commercial forage crops. watering of commercial livestock. as an ingredient in commercial food 

preparation. or as a major or designated water recreation area. 

One tribal fishery is located within the IS-mileTDL. The fishery is located near the mouth of 

Gorst Creek, on Sinclair Inlet. approximately 3.72 miles downstream of the site. The fishery is supported 

by a tribal Chinook salmon fish rearing facility. located on Gorst Creek approximately 1 mile upstream of 

the confluence with Sinclair Inlet. After rearing at the facility. the salmon are released into Sinclair Inlet 

(Zischke 2003). 

Sport fish catch data for 1999 indicates a total of 4,009 salmon were caught in Area 10 (1,762 

Chinook; 2,10S Coho; 110 Chum; and 32 Pink; WDFW 2002). Area 10 is comprised of the area of 

Apple Cove Point - Edwards Point line to the linethrough the north tip of Vashon Island east - west 

(WDFW 2002). Approximately 2S%of Area 10 lies within the IS-mile TDL. The a:-rerage wight of 

Chinook is 22 pounds, the average weight of Coho is 12 pounds. the average weight of Chum is9 

pounds, and the average weight of Pink salmon is 4 pounds (Wydoski and Whitney 1979). Based on 

these calculations it is estimated that 9.691 pounds of Chinook; 6.315 pounds'of Coho; 247.S pounds of 

Chum; and 32 pounds of Pink salmon were caught within the IS-mile TDL (Table 7-3). Additiona1ly. a 

total of 12, 74S pounds of clams were harvested in areas within the IS-mile TDL (WDFW 2002). All of 

the fish and she11fish were harvested from the Puget Sound (from Sinclair Inlet) to the conclusion of the 

TDL. No fishing occurs in Gorst Creek (Huff 2003b). 

Three Federal-listed threatened species are documented to exist within the IS-mile TDL. The 

Federal-listed threatened Chum salmon (0. uta) an!i Chin~ksalmon (0. tshawtscha), use Gorst Creek 

for spawning from the headwaters of the creek down to its mouth in Sinclair Inlet (Huff 2003a, WDFW 

2002). The Federal-listed threatened bald eagle (Haliaeetus leucocephalus) is known to nest within a 

4"mile radius of the site (WDFW 2002). The START-2 assumes the eagles are consUming fish that are 

located within the IS-mile surface water IDL (WDFW 2002). 

There are 2.6 miles of wet1and frontage along the IS-mile TDL. The nearest wetland to the' site 

along the surface water TDL is located on Sinclair Inlet approximately 3.72 miles downstream of the site. 

All wetiaod frontage occurs on the waters of the Puget Sound. (USFWS 1997a, 1997b. 1997c,'1997d, 

1997e. 1997f, 1997g, and 1997h) 
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7.2.3 Surface Water Samples 

7.2.3.1 Sample Locations 

Two surface water samples (GC03SW and GC04SW) were collected from Gorst Creek at the 

PPEs (Figure 3-1). Sample GC03SW was collected from the upstream PPE (pPE I). and sample 

GC04SW was collected from the downstream PPE (pPE 2). 

7.2.3.2 Sample Results 

Results for the surface water samples are presented in Table 7-4. No pesticides/PCBS, TAL 

metals, SVOCS, or VOCs were detected at elevated concentrations with respect to background samples. 

7.2.4 Sediment Samples 

7.2.4.1 Sample Locations 

A total of five sediment samples (GC02SD, GC03SD, GC04SD, GC05SD, and GC06SD) were 

collected from Gorst Creek. Sample GC02SD was collected froIi:t approximately 1,000 feet npstream of 

PPE 1. Sample GC03SD was collected from the upstream PPE (pPE 1) at the southeast end of the closed 

landfill where Gorst Creek euters the culvert under the landfill. Sample GC04SD was collected from the 

downstream PPE (PPE 2) at the northwest edge of the 1andfill where Gorst Creek exits the culvert under 

the landfill. Sample GC05SD was collected approximately 500 feet downstream of PPE 2 on the 

northwest side of the Highway 3 overpass. Sample GC06SD was collected approximately 1.7 miJe 

. downstream of the site and approximately 250 feet downstream of the fish rearing facility . 

. 7.2.4.2 Sample Results 

Sediment sample ~.Sults are presented in Table 7-5; A total of s~ pesticides/PCBs were detected 

at elevated concentrations with respect to background ranging from 3.1 l1g/kg (heptachlor in sample 

GC05SD) to an estimated concentration of 2.500 11g/kg (Aroclor-1254 in sample GC05SD). A total of 

three TAL metals were detected at elevated concentrations with respect to background, ranging from 

47 mg/kg (lead in sample GC04SD) to an estimated concentration of2011ilg/kg (copper in sample 

GC05SD): No SVOCs or VOCs were detected at elevated concentrations with respect to background . 

. Samples collected npstream of the closed landfill did not contain any elevated concentrations 

with respect to background. Samples collected from PPE 2 and sample GC05SD (the downstream 

sample location) were the only samples that contained elevated concentrations. 
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7.3' SOIL EXPOSURE PATHWAY 

The soil exposure pathway is evaluated based on the threat to resident and nearby population 

from soil contamination within the first 2 feet of the surface. Access to the Gorst Creek - Bremerton 

Auto Wrecking Landfill is restricted to an easement through the Airport Auto Wrecking, Too, facility. 

The site is not fenced. There are no resources located at the site. There are no residences within 200 feet 

of a source. There are no workers on site. The population residing within a 1 mile travel distance of the 

site includes 729 people (Table 7-6; EPA 2003b). There are no known schools or daycare facilities 

within 200 feet of a potential source, or within a 1 mile travel distance of the site. There are no 

terrestrially sensitive environments located on a potential source (WDFW 2002). 

7.4 AIR MIGRATION PATHWAY 

The air migration pathway TDL is a 4-mile radius that extends from the sources at the site 

(Figure 7-1). There are 6,434 permanent residents within a 4-mile radius of the site (EPA 2003b). There 

are approximately 10 workers at the adjacent Airport Auto Wrecking, Too, facility (located 

approximately 500 feet northeast of the site). The bald eagle (H. leucocephalus), a Federal-listed 

threatened species, nests within a 4-mile radius of the site (WDFW 2002). There is no commercial 

agriculture, silviculture, or livestock production/grazing within 0.5 mile of the site. There are 633.7 acres 

of designated wetlands within 4 miles of the site (EPA 2003b). WetIimd acreage and population within 4 

miles of the site are presented in Table 7-6. 
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Table 7-1 

GROUNDWATER DRINKING WATER POPULATION WITHIN A 4-MILE RADIUS 
GORST CREEK - BREMERTON AUTO WRECKING LANDFILL 

lNTEGRATED ASSESSMENT 
PORT ORCHARD, WASHINGTON 

Distance To'·' 
(miles) Well Identification Well Population' Distance run~ ~ 

Oto 0.25 Domestic (O) 0 0 

0.25 to 0.5 Domestic (19) 51 2,051 

. Municipal (1) 2,000 

0.5 to 1 Domestic (29) 78 6,078 

Municipal (3) 6,000 

1102 Domestic (38) 102 6,102 

Municipal (3) 6,000 

2103 Domestic (73) 196 8,203 

Community (1) 7 

Municipal (4) 8,000 

3104 Domestic (199) 533 533 

Total 22,967 
Sources. Cahall 2003b, DOC 2001, Ecology vanous dales. 

The domestic well population was estimated based on the average number of persons per household for Kusap County of 2.68 people. 
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Table 

GROUNDWATER SAMPLES ANALYTICAL RESULTS SUMMARY 
GORST CREEK - BREMERTON AUTO WRECKING LANDFILL 

INTEGRATED ASSESSMENT 
PORT WASHINGTON 

the sample result 
. Underline type indicates the sample result is 'elevated as defined in Section S. 

Key: 

B = The reported concentration is between the instrument detection limit and the contract required detection limit 
CLP = Contract Laboratory Program. 
EPA = United States Environmental Protection Agency. 
II) = Identification. 
J = 1be analyte was positively identified. The associated numerical result is an estimate. 
K = Unknown bias. 
flg/L = Micrograms per titer 
U = The analyte was not detected at or above the reported result 
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Table 7·3 

ANNUAL SPORT CATCH FISH HARVEST WITHIN THE 
IS·MILE TARGET DISTANCE LIMIT 

GORST CREEK· BREMERTON AUTO WRECKING LANDFILL 
INTEGRATED ASSESSMENT 

PORT ORCHARD, WASHINGTON 

Average 
Number Pouud per Calculation of Area Pounds 

Species Harvested' Fish Percentage b Harvested 

Chinook salmon 1,162 22 (1762' 0.25) *.22 9,691 
(Oncorhynchus tshawatscha) 

Coho salmon (Oncorhynchus 2,105 12 (2105 * 0.25) * 12 6,315 
idsutch) 

Chum salmon (Oncorhynchus 110 9 (110 * 0.25) • 9 247.5 
ketal 

Pink Salmon (Oncorhynchus 32 4 (32 * 0.25) * 4 32 
gorbuscha) 

TOTAL 16,285.5 
Sourc., WDFW 2002, Wydowski and Whitney 1979. 

Number offish caught in Area 10, comprised of Apple Cove Point - Edwards Point line to the line through the north tip of Vashon 
Island east - west 

. 

Because only a portion of Area lOis within the IS-mile roL a calculation was perlonned to determine the poundS of fish harvest for 
Area 10. It is estimated that approximately 25,% of Area10 is within the site's TDL. 
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Table 7·4 

SURFACE WATER SAMPLES ANALYTICAL RESULTS SUMMARY 
GORST CREEK· BREMERTON AUTO WRECKING LANDFILL 

INTEGRATED ASSESSMENT 

Key: 

B = The reported concentration is between the instrument detection limit and the contract required detection limit. 
ClP = Contmct Laboratory Program. 
EPA = United States Environmental Protection Agency. 
ID = Identification. 
J = The analyte was positively identified. The· associated numerical result is an estimate. 
I1WL = Micrograms per liter 
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• Sample Location 

mgfkg Milligrams Per Kilogram 

iJglkg Micrograms Per Kilogram 
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8. REMOVAL ASSESSMENT DISCUSSION 

The following subsections describe the removal assessment of on-site surface soil contamination 

(subsection 8.1), on-site subsurface soil contamination (subsection 8.2), on-site groundwater 

contamination (subsection 8.3), and potential migration of contamination off site (subsection 8.4). 

The need for a removal assessment was based on the initial P A conducted in 2003 identifying 

three concerns at the site which may present an imminent and substantial risk to hU1pan health and the 

environment: the potential exposure to nearby animals or the food chain from hazardous substances 

found on site; the potential contamination of drinking water supplies from off-site migration of hazardous 

substances and that the physical condition of the site may allow for increased off-site migration of 

contaminants during inclement weather conditions (E & E 2003a). Samples were collected to determine 

if nearby federal-listed threatened species, food chain organisms, drinking water supplies, or Gorst Creek 

were impacted by the migration of hazardous substances from the closed landfill. 

8.1 BENCHMARKS 

Regulatory benchmarks have been gathered for each of the naturally occurring media from which 

IA samples were collected. These media are soil, groundwater, surface water, and sediment. 

Benchmarks are shown in the first column of the analytical results slllIllilary tables in Section 8 for 

comparison. Only those analytes with detections shown in Section 8 are ii::tcluded in the benchmark 

tables. The most conservative beuchmark value for each analyte was selected for comparison criteria in 

Section 8. When no benchmark was present for a particular analyte, three times the site background 

concentration was used, unless the site background value was non-detect, then three times the analyte' s 

detection limit was used. The regulatory benchmarks established specifically for comparative use at this 

site are hereafter in this report referred to as "site benchmarks." 

8.1.1 Surface Soil and Subsurface Soil 

Surface soil benchmarks are presented in Table 8-1. Values were compiled for soils from EPA 

Region 9 Preliminary Remediation Goals (PRGs) for residential and industrial soils and from the 

Washington State Model Toxics Control Act (MTCA) Melhod A unrestricted land use and industrial 
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SURFACE SOIL SAMPLES ANALYTICAL RESULTS SUMMARY 
GORST CREEK - BREMERTON AUTO WRECKING LANDFILL 

NO!e: Bold type indicates the sample result is above the illSlrU1hent detection limit. 

Shaded type indicates the sample result exc;:ecds a benchamark as defined in Section 5. 

Key: 

B - The reported concentration is bctwccn the instrumcot detection limit and the contract required detection limit. 
bgs '" Below ground surface. 
CLP _ Contract Laboratory Program. 

EPA = United States Environmenw Protection Agency. 

H = High bias. 
ID '" Identification. 

"" The analyte was positively identified. The associated numerical result is an estimate. 
K = Unlmown bias. 

L = Low bias. 

~ .. Miaograrns per kilogram. 

mgIkg "" Milligrams per kilogram. 

Q = The result is c.stimated because the eoncenttation is below the contract required quantitation limit 

U = The analyte was not deleCted at or above !he reported result. 
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Key ia.althecndofu.a table. 

SUBSURFACE SOIL SAMPLES ANALYTICAL RESULTS SUMMARY 
GORST CREEK - BREMERTON AUTO WRECKING LANDFILL 
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SUBSURFACE SOIL SAMPLES ANALYTICAL RESULTS SUMMARY 
GORST CREEK - BREMERTON AUTO WRECKING LANDFILL 
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SUBSURFACE SOIL SAMPLES ANALYTICAL RESULTS SUMMARY 
GORST CREEK - BREMERTON AUTO WRECKING LANDFILL 



SUBSURFACE SOIL SAMPLES ANALYTICAL RESULTS SUMMARY 
GORSf CREEK - BREMERTON AUTO WRECKING LANDFILL 



Note: Bold type indicates the sample result is above the instrument detection limit. 

Key: 

B 
bgs 
ClP 
DDD 
DDE 
DDT 
EPA 
H 
II) 

J 
K 
L 
J.lglkg 
mglkg 
Q 
U 

Shaded type indicates the sample result exceeds a benchmark as defined in Section 5. 

= The reported concentration is between the instrument detection limit and the contract required detection limit. 
= below ground surface. 
= Contract Laboratory Program. 
= Dichlorodiphenyldicbloroethane. 
= Dichlcirodiphenyldicbloroethylene. 
= Dicblorodiphenyltricbloroetbane. 
= United States Environmental Protection Agency. 
= High bias. 
= Identification. 
= The analyte was positively identified. The associated. numerical result is an estimate. 
= Unknown bias. 
= Low bias. 
= micrograms per kilogram. 
= milligrams per kilogram. 
= The result is estimated because the concentration is below the contract required quantitation limit 
= The analyte was not detected at or above the reported. result 
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Table 8-9 

SEDIMENT SAMPLES ANALYTICAL RESULTS SUMMARY 
II G()RS,T CREEK - BREMERTON AUTO WRECKING LANDFILL INTEGRA TED ASI>ES:SMENTII 

Note: Bold type indicates the sample result is above the insuument detection limit. 

Shaded type indicates the sample result exceeds a benchmark as defmed in Section S. 

Key: 

B = The reported concentration is between the instrument detection limit and the contract required detection limit. 

hgs = Below ground surface. 

ClP = Conttact Laboratory Progr.un. 
EPA' = United States Environmental Protection Agency. 
H = High bias. 

10 = Identification. 
J = The analyte was positively identified. The associated numerical result is an estimate. 

K = Unknown bias. 

L = Low bias. 

Ilg/kg = Micrograms per kilogram. 

mg/kg = Milligrams per kilogram. 

N = nte:e is evidence the analyte is present. 

Q = The result is estimated because the concentration is below the contract required quantitation limit. 

u = The analyte was not detected at or above the reported resulL 8-24 



• Sample location 
mglkg Milligrams Par Kilogram 

IJgIkg Micrograms Per Kilogram 
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Figure&-1 
SURFACE SOIL SAMPlES CONCENTRATION MAP 



• Sample location 
bgs Below Ground Surface 

mgIkg Milligrams Per Kilogram 

Ilg/kg Micrograms Per KRogram 

Note: See report !of definition of 

ecology and environment, inc. 
Intematlonal Specialists in the Environment 
Seattle, washington 

Gorst Creel< - Bremerton Auto Wrecking landfill 
Integrated Assessment 

Port Orchard, washington 

Figure 8-2 
SUBSURFACE SOIL SAMPLES CONCENTRATION MAP 
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9. SUMMARY AND CONCLUSIONS 

fu November 2003, the START-2 conducted IA sampling activities at the Gorst Creek

Bremerton Auto Wrecking Landfill which is located in Port Orchard, Washington. The site is a closed 

landfill located over the Gorst Creek ravine. fu 1968, a 24-inch diameter corrugated steel culvert was 

installed in the ravine to allow passage of Gorst Creek through the landfill. The ravine was subsequently 

filled with waste and overburden. Gorst Creek flows through the closed landfill via the underground 

culvert. 

The IA involved the collection of samples from potential hazardous substance sources on site and 

from target areas potentially impacted through contamination migration. A total of 46 samples were 

collected for the IA, including background and QA samples. Samples were collected from on-site 

surface and subsurface soils, as well as sediments and surface water in target areas. Additionally, one 

City of Bremerton monitoring well sample and one on-site groundwater sample were collected. 

9.1 SOURCES 

Surface and subsurface soil samples were collected from six borehole locations on the landfIll 

surface. The soil samples indicate the landfill contains significant concentrations with respect to 

background concentrations of pesticides/PCBs, TAL metals, SVOCs, and VOCs. Both surface and 

subsurface soil samples contained significant concentrations with respect to background concentrations 

of pesticides/PCBs, and TAL metals; however, only SVOCs and VOCs were detected at significant 

concentrations with respect to background concentrations in the subsurface soil samples. 

The collapse of the underground culvert may provide an additional pathway for contaminants to 

migrate from the site as precipitation may leach through the landfill and enter the hole in the collapsed 

portion of the pipe. As a result of the constriction of flow through the culvert, during heavy 

precipitation, a lake forms upgradient of the collapsed portion of the pipe, on the southeast portion of the 

site. As precipitation continues to fall, the level of the lake rises until the water flows over the surface of 

the landfill and off the northwest side of the landfill. As the water flows over the side of the landfill, 

debris and contaminants from the landfill are deposited into Gorst Creek. Additionally, as the level of 
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the lake rises, water seeps through the landfill and out of the slough area into Gorst Creek. All of these . 

scenarios present the potential of hazardous substance migration from on-site sources into Gorst Creek. 

9.2 TARGETS 

Target samples consisted of groundwater, surface water, and sediment samples. Target samples 

contained elevated concentrations with respect to background concentrations ofpesticides/PCBs, TAL . 

metals, SVOCs, and VOCs. 

The groundwater sample collected from the City of Bremerton monitoring well contained an 

elevated concentration with respect to background of the TAL metal mercury, and the on-site 

groundwater sample contained elevated concentrations with respect to background concentrations of two 

SVOCs (bis[2-ethylhexyl]phthalate and napthalene) and one VOC (total xylenes). 

The surface water samples did not contain contaminants at elevated concentrations with respect 

to background concentrations. 

The sediment samples contained elevated concentrations of six pesticides/PCBs (4,4'-DDE; 

4,4'-DDT; Aroclor-1254; endrin; endrin ketone; and heptachlor) and three TAL metals (copper,lead, and 

zinc). 

9.3 REMOVALS~Y 

The analytical results for the on-site samples were compared to regulatory benchmarks. Eight 

pesticides/PCBs (aldrin, alpha-chlordane, Aroclor-I242, Aroclor-1254, dieldrin, endrine ketone, 

gamma-chlordane, and heptachlor), two TAL metals (arsenic and lead), and four SVOCs 

(2-methy1naphthalene, bis[2-ethylhexyIJphthalate, naphthalene, and phenanthrene) were detected at 

concentrations that exceeded regulatory benchmarks in the sediment samples. VOCs were not detected 

at concentrations that exceeded the site benchmarks in either surface or subsurface soil samples. 

The off-site samples also were compared to regulatory benchmarks. Only calcium was detected 

at concentrations that exceeded the site benchmarks in the surface water samples. Although calcium is 

an earth crust metal and not genera11yevaluated based on EPA Region 10 policy, it did exceed the 

evaluation criteria established for the removal evaluation portion of the project. Five pesticides/PCBs 

(4,4'-DDD, 4,4'-DDE, 4,4'-DDT, Aroclor-I254, and endrin) and four TAL metals (copper, lead, nickel, 

and zinc) were detected at concentrations that exceeded regulatory benchmarks in the sediment samples. 

1n addition, nickel exceeded regulatory benchmarks in all five sediment samples. 
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9.4 CONCLUSIONS 

Resulis of the IA indicate that the Gorst Creek - Bremerton Auto Wrecking LandfIll site is a 

source of hazardous substance contamination, including pesticideslPCBs, TAL metals, SVOCs, and 

VOCs. Two Federal-listed threatened species are subject to actual contamination based on sediment 

results. The IA documented that contaminants have been and continue to be released to Gorst Creek. 

This contamination also could potentially impact nearby groundwater wells, sport fisheries, the tribal 

fish-rearing facility, wetlands, and other sensitive environments in Gorst Creek and Sinclair Inlet. 

Figure 9-1 presents the analytes that were detected at elevated concentrations and exceeded a site 

benchmark in target samples, and which also were detected at significant concentrations and exceeded a 

site benchmark in source samples. Additionally, for comparison, the figure show the highest 

concentration of analytes detected in source samples that had both significant concentrations and 

exceeded a site benchmark.. 
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APPENDIX A 

SAMPLE PLAN ALTERATION FORMS 
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Sample Plan Alteration Form 

Jun 1,2004 
Page: 10f2 

Project Name and TDD No.: Gorst Creek- Bremerton Auto Wrecking Landfill: 03-07-0009 

Material to be Sampled: Groundwater 

Measurement Parameter: Not Applicable 

Standard Procedure for Field Collection and Laboratory Analysis (cite reference): Not Applicable 

Reason for Change in Field Procedure or Analysis Variation: Access to the two nearby 
domestic groundwater wells could not be obtained. 

Variation from Field or Analytical Procedure: No samples were collected from the -"w""e"'ll"'s.'--__ 

Special Equipment, Materials, or Personnel Required: Not .!!Jap"-lp,!!l!!,ic<f!a,!,!bl!!,e'-________ _ 

Initiator's Name: ~~5&..l.L.~-JILlJLU.a.~ __ Date: BIt-aiD 4-

:-'-¥~-="","-!-'-1'1<1-"=:::..:........!-- Date: 5/:ur/t*-
QA Officer: -L.J'U6d'!'J,E."-f.-'.'.I.J!",.~u-____ Date: y l~~ 



Sample Plan Alteration Form 

Iun 1,2004 
Page: 20f2 

Project Name artdIDD No.: Gorst Creek - Bremerton Auto Wrecking Landfill: 03-07-0009 

Material to be Sampled: Subsurface soil 

Measurement Parameter: Not ",apIo<.lD#li",,· c""ab""I"'e _________ ---, ______ --' __ 

Standard Procedure for Field Collection and Laboratory Analysis (cite reference): Not applicable 

Reason for Change in Field Procedure or Analysis Variation:' Sample recovery from borehole 
samples was insufficient to fill all samples containers. Below is a list of the samples and the 
analvticalsuites that were not completed. 

Variation from Field or Analytical Procedure: LF01SB 12 CSVOCs). L V04SB 12 CSVOCs and 
TAL Metals). LF04SB20 CSVOCs and TAL Metals), LF06SB16 <TAL Metals and VOCs), and 
LF06GW <TAL Metals). 

Special Equipment, Materials. or Personnel Required: Not ,!!Japk!lP#h"'·c""ab""I""'e ________ _ 

Initiator's Name: ~~~~:L..{!~M.<~...l...--- Date:.61~'irIDt 

1~~~~~~~~L-_Date: 51~'i/o4' 

Q;t,,/@fficer: -¥-4C~ ~:L...u..:...~~~=-____ Date: G=-~~ 
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APPENDIXB 

PHOTOGRAPIDC DOCUMENTATION 



PHOTOGRAPH IDENTIFICATION SHEET 

Camera Serial No. 897924 TDD No. 03.O7'~=1 
iLens Type: 35 mm Site Name: Gorst Creek • Bremerton Auto Wrecking Lan . 

Photo 
No. Date Time By Dir. Description 

I-I 11/10/03· 1225 IF Down Surface soil sample LFO ISS collected from Borehole LFOl. 

1-2 11110/03 1245 IF Down . Subsurface soil sample LFOISB04 collected from Borehole Ll'0l. . 

1-3 11110/03 1325 IF Down Subsurface soil sample LFOISB08 collected from Borebole LFOl. 

1-4 11/10/03 1330 IF Down Subsurface soil sample LF01SDl2 collected from Borehole LFOl. 

1-5 11110103 1400 IF Down View of subsurface malerials from LFOI 16 to 20 feet below ground surface (no 
sample W!IS collected from this depth). 

1-6 11110/03 1420 .IF Down Surface soil sample LF02SS collected from Borehole LF02. 

1-7 11110103 1422 ·IF E Locations of Borehole LF02. 

1-8 11110/03 1425 IF Down Subsurface soil sample LF02SB04 collected from Borehole LF02. 

1-9 11110103 1435 IF Down Subsurface soil sample LF02SB08 collected from Borehole LF02. 

1-10 11/10/03 1445 IF Down Subsurface soil sample LF02SB 12 collected from Borehole LF02. 

I-II 11110103 1500 IF Down Subsurface soil sample LF02SB 16 collected from Borehole LF02. 

1-12 11110/03 1510 IF Down Subsurface soil sample LF02SB20 collected from Borebole LF02. 

1-13 11111103 0940 IF Down Surface soil sample LF03SS (note white board iIicorrectly indicates LF01SS, and time 
.. is iIicorrectly noted as 1040) collected from Borehole LF03 . 

1-14 1111 1103 1000 IF Down Subsurface soil sample LF03SB04 collected from Borehole LF03 (note time is 
incorrectly noted 311040). . 

1-15 11111103 1010 IF W Location of Borehole LF02. 

1-16 11111103 1020 IF Down Subsurface soil.sample LF03SB08 collected from Borehole LF03. 

1-17 11111103 1105 IF Down Subsurface soil sample LF03SBI2 collected from Borehole LF03. 

1-18 1111 1103 1125 IF Down Subsurface soil sample LF03SBI6 collected from Borehole LF03. 

1-19 11111/03 1150 IF Down Subsurface soil sample LF03SB20 collected from Borehole LF03. 

1-20 11111/03 1315 IF S Lcc¢on of Borehole LF04. 

1-21 11111103 1320 IF Down Surface soil sample LF04SS collected from Borehole LF04. 

1-22 1111 1103 1330 IF Down Subsurface soil sample LF04SB04 collected from Borehole LF04. 

1-23 11111103 1340 IF Down Subsurface soil sample LF04SB08 collected from Borehole LF04. 

1-24 11111103 1350 IF Down Subsurface soil sample LF04SB 12 collecled from Borehole LF04. 

2-1 11111103 1400 IF Down Subsurface soil sample ·LF04SB 16 collected from Borebole LF04. 

2-2 11/11103 1410 • IF . Down Subsurface soil sample LF04SB20 collected from Borehole LF04. 

2-3 11112103 0930 IF Down Surface soil sample LF05SS collected from Borebole LF05. 

2-4 11112103· 0940 IF Down Subsurface soil sample LF05SB04 collected from Borehole LF05. 

2-5 11112103 0950 IF Down Subsurface soil sample LF05SB08 collected from Borebole LF05. 

2-6 11112103 0955 IF E Location of Borehole LF05. 

2-7 11112103 1000 IF Down Subsurface soil sample LF05SBI2 collected fromBoreholeLF05. 

2-8 11112/03 1020 IF Down Subsurface soil sample LF05SB 16 collected from Borebole LF05. 

2-9 11112/03 1040 IF Down Subsurface soil sample LF05SB20 collected from Borehole LF05. 

2-10 11112/03 1110 IF E Location of Borehole LF06. 

2-11 11/12/03 1125 IF Down Surface soil sample LF06SS. 

2-12 11112/03 1130 IF Down Subsurface soil sample LF06SB04 collected from Borebole LF06. 



~ 

/ 
( 

. 
PHOTOGRAPH IDENTIFICATION SHEET 

Camera Serial No. 897924 TDD No. 03·07·0009 
Lens Type: 3S rom Site Name: Gorst Creek· Bremerton Auto Wrecking Landfill 

Photo 
No. Date Time By Dir. Description. 

2-13 11112103 . 1135 JF Down Subsurface soil sample LF06SB08 collected from Borehole LF06. 

2-14 11112/03 1140 JF Down Subsurface soil sample LF06SB 12 collected from Borehole LF06. 

2-15 11112103 1150 JF. Down Subsurface soil sampieLF06SB 16 collected from Borehole LF06. 

2-16 11112/03 1200 JF S Penstaltic pump collecting groundwater sample LF06GW from Borehole LF06. 

2-17 11112103 1345 JF Down Surface soil sample BGOISS cOllected from the Airport Auto WreCking. Too parking 
lot . 

2-18 . 11/12103 1350 JF Down Subsurface soil sample BGOISB04 collected from the Airport Auto Wrecking. Too 
parking lot. 

Note: This role of film was damaged in the field and not able to be processed. The information is provided fur the descriptions. 

3-1 11110/03 1048 BM W E & E purging City of Bremerton monitoring weI! BR-II. location of groundwater 
sample MWO.IGW. 

3-2 11110/03 1210 BM W Groundwater sample MWOIGW. 

3-3 11110103 1531 BM N E & E purging City of Bremerton monitoring well BR-9. location of background 
groundwater sample BGOI GW. 

3-4 11/10/03 1609 BM N Background groundwater sample BGOIGW. 

3-5 11111/03 1000 BM NW Surface water sample GC03SW collected from PFE 1 on Gorst Creek. 

3-6 11111/03 1008 BM .NW Sediment sample GC03SD collected from PPE 1 on Gorst Creck. 

3-7 11110/03 1014 BM NW Sediment sample GC03SD collected from PPE 1 on Gorst Creck. 

3-8 11111103 1038 BM W Sediment sample GC02SD collected from high water mark upgradient of PPE 1 on 
Gorst Creek 

3-9 11111103 1216 BM N Surface water sample BG02SW collected from headwaters of Gorst Creek. 

3-10 11111103 1224 BM N Sediment sample BG03SD collected from headwaters of Gorst Creek. 

3-11 11111103 1331 BM Nw Sediment sample GC05SD collected downstream of PPE 2 on Gorst Creek. 

3-12 11111103 1424 BM S Surface water sample GC04SW collected from PPE 2 on Gorst Creek. 

3-13 11111/03 1432 BM S Sediment sample GC04SD collected from PPE 2 on Gorst Creek. 

3-14 11112103 1638 BM S Chum salmon in Gorst Creek near fish rearing facility. 

3-15 11112/03 1639 BM S Chum salmon in Gorst Creek near fish rearing f~ility. 

3-16 11112103 1641 BM Down Sediment sarople GC06SD collected downstream of fish rearing facility on Gorst 
Creek. 

3-17 11/12103 16465 BM N Location of sediment sample GC06SD downstream of fish rearing facility on Gorst 
Creek. 

Key. 

BM = Ben Martich. 
E = East. 
E & E = Ecology and Environment, Inc. 
JF = Jeffrey Fowlow. 
mm = Millimeter. 
N = North. 
No. = Number. 
PPE = Probable Point of Entry. 
S = South. 
TDD = Technical Direction Document 
W .=West. 
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APPENDIXC 

BOREHOLE DRILL LOGS 



RESOURCE PROTECTION WELL REPORT Notice of Intent No._S_27_8_06 __ _ 
(SUBMIT ONE WELL REPORT PER WELL INSTALLED) 

ConstructionlDecommission ("x" in circle) 

jlJ. Construction 
o Decommission Original Construction Notice 

o/Intent Number _______ _ 

Property Owner Bill Nilles (Carina Trust) 

Unique Ecology Wen ID Tag No. ________ _ 

Consulting Firm Et;'olQ8¥ , ~r1rgnmeat J IRe. 
Drill~orT~ Name ___________ _ 

Driller or Traioee Signature _____ -'-____ _ 

Driller or T~ License No __________ _ 

rIf~, licensed driller's __________ ] 

lSignature and License no. . 

Construction/Design Well Data 

Type of Well ("x" in circle) 

o Resource Protection 
~ Geotech Soil Boring 

Site Address 4275 State Highway 3 SW 

City Port Orchard County: --=Ki::.t::s=.:a::!p=--___ _ 

Location NW 114- 114 SW 1/4 Sec 1 Two 2 3N ~ EWM circle __ -- or one 
WWM 

LatlLong (S, t, r Lat Deg 47 Lat MinlSec 30/45.69 
stilI REQUIRED) 

Long Deg --1.2..2... Long MinlSec .Jal.2S) • 29 

Tax Parcel No. 012301-4-022-1005 

Cased or Uncased Diameter Static Level __ _ 

WoIklDecomrnission StartDate 11 !J 2103 

WoIklDecomrnission Completed Date 11 / 12 (03 

Formation Description 
I I 

1 
1 
1 
1 
1 
1 
1 
1 
1 

1 

PLEASE SEE ATTAC DRILLING LOG OF WELL/BORIN NO. BG04 

I 
1 

I 
1 

1 

1 

1 

1 
1 
1 -+-

1 
1 
1 
1 

1 
1 
1 
1 
1 
1 

1 

-+-
1 
1 

1 

I 
.1 
1 
1 
1 

I 
I 
I ,-
1 
1 

1 
1 

1 
1 
1 

1 
1 
1 

..L 
1 

1 

I 
I 
1 

Scale 1"= ______ _ Page_l_of_l_ 

,-
1 

I 
1 

1 

1 

1 

1 

1 

1 

1 

1 ,-
I 
I 
I 
I 
I 
I 
I 
I 
I 
I _,-
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-+
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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DRILLING LOG OF WELUBORING NO. BG04 

Client: Environmental Protection Agency (EPA) 

Boring Location: 

Location: Port Orchard, WA 

Date Drilled: .;,.11.:..-~12:::-:::03~ ____________ _ 

Drilling Contractor. Ecology and Environment, Inc 

Drill Method: Geoprobe. 

ML 

SW 

soft,' plastic, sand 
gravel present. No manmade 
debris. 
Sand, well graded, fine to coarse 
grained, moderate brown, dry, 
loose. WIth some gravel. No debris 
evident. 

Page 1 of 1 

Project: Gorst Creek- Bremerton Auto Wrecking Landfill 

START card Number. 

Ground Elevation (feet above ): 

Total Depth of Hole (feet BGS): .:..4--=,....--_-=-__ 

Geologist: J.FOW.OW~~:;;;;;-
Lo Editor. J. Spiegel 

5 <1 

10 <1 

(Ill PROJECT NAME: Gorst Creek- Bremerton Auto Wrecking Landfill 
WELL NO.: BG04 (Jl ecology and environment, inc. _____________________ --' 



RESOURCE PROTECTION WELL REPORT NoticeOflntentNo .. _S_2_78_06 __ _ 
(SUBMIT ONE WELL REPORT PER WELL INSTALLED) 

Construction/Decommission ("x' in circle) 

jI§. Construction 
o Decommission Original Construction Notice 

a/Intent Number _______ _ 

Property OwnerBill Nilles (Carina Trust) 

'Unique Ecology Well ID Tag No. ________ _ 

Consulting Finn Ecolo gy & Environment, Inc. 

Drilleror~ Nmne _________________ __ 

Driller or Trainee Signatore ______________ _ 

Driller or Trainee License No ______________ _ 

[

If trainee, licensed driller's __________ ] 
Signature aod License no. . 

Constroction/Design Well Data 
I 

Type of Well ('x" in circle) 

o Resource Protection 
~ Geotech Soil Boriog 

Site Address 4275 State Highway 3 SW 

City Port Orchard County: __ Ki_t_sa .... p'--____ _ 

Location NW 114-114 SW 114 Sec 1 ~3N R lW
EWM 

circle 
--- -- --- -- or one 

WWM 
LatJLong (S, t, r Lat Deg 47 Lat MinlSec 30 36.28 

still REQUIRED) LongDeg...l2..L LongMinlSec 44 26.87 

Tax Parcel No. 012301-4-022-1005 

CasedorUncasedDiameter _____ StaticLevel __ _ 

WoIklDecommission Start Date 11 110 [03 

11/10/03 
WoIklDecommission Completed Date ______ _ 

Forntation Description 
I 

I 
I 
I 
I 
I 

PLEASE SEE ATTAC DRILLING LOG OF WELL/BORING NO. LFOI 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

. I 
. I 

I 
I 
I 

-I
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-I
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I ...,... 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

..l
I 
I 
I 
I 
I 

Scale 1"= ------ Page __ of __ 

I EXPIRES 12128{r/2 

-r
I 
I 
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I ...,... 
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DRILLING LOG OF WELUBORING NO, LF01 Page 1 of2 

Client Environmental Protection Agency (EPA) 

Boring Location: 

Location: Port Orchard, WA 

Date Dr1l1ed: .!.1.!.:1-~10~-o~3~ ____________ _ 

Drilling Contractor: Ecology and Environment, Inc 

Dr111 Method: Geoprobe .. 

ML 

ML 

ML 

SM 

soft. 
slit, moderate brown, moist, 
plastic, sOft. With root 

fragments, concrete, and brick 
debris. 

Sandy silt with clay, dark brown, 
moist, slightly plastic, firm. With 
lenses of gravel and increasing 
sand. 

Silty sand, fine grained sand, light 
grey, moist, loose. With significant 
wood debris and some gravel 
present. 

Project Gorst Creek- Bremerton Auto Wrecking Landfill 

START Card Number: 

Ground Elevation (feet above ): 

Total Depth of Hole (fee~t BG ):20 

Geologist J. FowIOW-.~_~ 
Lnn Editor: J. SDiEl!le 

LF01SS <1 <1 

<1 <1 

<1 <1 

5 

UI PROJECT NAME: Gorst Creek- Bremerton Auto Wrecking Landfill 
WELL NO.: LF01 (Jl ecology and environment, inc. ----------_____________ .J 



DRILLING LOG OF WELUBORING NO. LF01 

Client: Environmental Protection Agency {EPA} 

ML 

Wood debris, with some fragments 
of yellow fiberglass installation. 

Fiberglass installation and wood 
fragments 

Page 2 of2 

Project: Gorst Creek- Bremerton Auto WreCking Landfill 

5 

(j'jJ PROJECT NAME: Gorst Creek- Bremerton Auto Wrecking Landfill 
WELL NO.: LF01 (Jl ecology and environment. inc. _____________________ -----1 



RESOURCE PROTECTION WELL REPORT Notice of Intent No .. --'S,....27!..J<8"'-'06'---__ 
(SUBMIT ONE WELL REPORT PER WELL INSTALLED) 

ConstructionlDecommission ("x· in circle) 

"9f Construction 
o Decommission Original Construction Notice 

of Intent Number _______ _ 

Property Owner Bill Nilles (Carina Trust) 

Unique Ecology Well ID Tag No. ________ _ 

Consulting Finn Ecology & Environment! Inc. 

Driller or Trainee Name ___________ _ 

Driller or Trainee Signature __________ _ 

Driller or Trainee License No 

If trainee, licensed driller's __________ _ 
Signature and License no. 

Type of Well ('x" in circle) 

o Resource Protection 
H Geotech Soil Boring 

Site Address 4275 STate Highway 3 SW 

City Port Orchard County: Kitsap , 

Location NW 114-114 SWI/4 Sec 1 Twn 23N R...JEEWM circle 
-- -- -- or one 

Lat/Long (s, t, r Lat Deg 47 Lat MinlSec 3~. 17 

still REQUIRED) 
Long Deg ~ Long MinlSec4!L.26.. 27 

Tax Parcel No, 012301-4 022-1005 

Cased or Uncased Diameter Static Level __ _ 

WoIklDecommission Start Date _1_1.:../_1_0/:..,0_3 ____ _ 

WoIklDecommission Completed Date _---l1 .. 1J,.1""1.!!.OL10!L3L-_ 

ConstructionIDesign Well Data Fonnation Description 
i 
I 
I 
I 
I 
I 
I' 
I 
I 
I 
I 

-+
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I ,.. 
I 
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I 
I 
I 
I 
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...L 
I 
I 
I 
I 
I 

PLEASE SEE ATTA D DRILLING LOG OF WELL/BORI NO. LF02 

Scale 1"= Page __ of __ ------

I -,-
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DRILLING LOG OF WELUBORING NO. LF02 

Client Environmental Protection Agency (EPA) 

Boring Location: 

Location: Port Orchard, WA 

Date Drilled: .!.1!:1-~10-0=3~ ____________ _ 

Drilling Contractor: Ecology and Environment, Inc 

Drill Method: Geoprobe. 

Page 1 of 2 

Project: Gorst Creek- Bremerton Auto Wrecking Landfill 

START Card Number: 

Ground Elevation (feet above ): 

Total Depth of Hole (feet BGS):~ " 

Geologist J. FOWIOW~ 
Loa Edttor: J. Spiege 

ML LF02SS <1 <1 

ML 

SM 

SM 

Clayey sitt wtth sand, light brown, 
moist, slightly plastic, soft. Wtth 
roots and wood debris. 

SiKy sand, sand fine grained, light 
brown to gray, dry, loose. With 
gravel, wood debris, glass 
fragments, and brick fragments 
found in bands. 

Silly sand, sand fine grained, light 
brown, dry, loose. With gravel, 
wood debris and brick debris, and 
plastic. 

<1 <1 

<1 <1 

15 300 

Uj) PROJECT NAME: Gorst Creek- Bremerton Auto Wrecking Landfill 
WELL NO.: LF02 (Jl ecology and environment, inc. _____________________ ---1 



DRILLING LOG OF WELUBORING NO. LF02 

Client: Environmental Protection Agency (EPA) 

SM 

SM 

brown, dry, loose. 
wood debris and brick 
plastic. (continued) 

Silty sand, sand fine grained, light 
brown, dry, loose. With glaSS 
fragments, wood and brick debriS, 
and plastics. Wood possibly 
stained. . 

Page 2of2 

Project: Gorst Creek- Bremerton Auto Wrecking Landfill 

15 300 

5 45 

mn PROJECT NAME: Gorst Creek- Bremerton Auto Wrecking Landfill 
WELL NO.: LF02 (Jl ecology and environment, inc. ------------_________ -----1 



RESOURCE PROTECTION WELL REPORT Notice of Intent No. S27806 
(SUBMIT ONE WELL REPORT PER WEU INSTALLED) 

ConstructionIDecommission ("x" in circle) 

~ Construction 
o Decommission Original Construction Notice 

o/Intent Number_---'--_____ _ 

Property Owner Bill Nilles (CS:FiftB: s!"tLSe) 
Unique Ecology Well ID Tag No. ________ _ 

Consu1tingFinnEcology & Environment, Inc. 

Driller or Trainee Name ___________ _ 

Driller or Trninee Signature __________ _ 

Driller or Trainee License No ___ --------

rIftrainee, licensed driller's __________ ] 
lSignature and License no. . 

ConstructionIDesign Well Data 

Type of Well ('x"incirc/e) 

o Resource Protection 
-l!!! Geotech Soil Boring 

Site Address 4275 State Highway 3 SW 

City Port Orchard County: Kitsap 

Location NW 114- 114 SW 114 Sec 1 -rvJ 3 N ~ WWM 
circle 

-- -- - or one 
WWM 

Lat/Long(s,t,r LatDeg 47 LatMinlSec30/35.70 
still REQUIRED) . 

LongDeg ~ Long MinlSec ....lJ:ill25. 6. 

Tax Parcel No. 012301-4-022-1005 

Cased or Uncased Diameter Static Level __ _ 

WoIklDecommission StartDate ! ! I!! /03 

WoIklDecommission Completed Date 11/11 /03 

Fonnation Description 

PLEASE SEE ATTAC D DRILLING LOGOF WELL/BORING NO LF03 I 
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ECY 050·12 (Rev 2/01) 



DRILLING LOG OF WELUBORING NO. LF03 

Client: Environmental Protection Agency (EPA) 

Boring Location: 

Location: Port Orchard, WA 

Date Drilled: .!.1.!.:1-.!..11~-O:::3::..-____________ _ 

Drilling Contractor: Ecology and Environment, Inc 

Drill Method: Geoprobe. 

Page 1 of2 

Project: Gorst Creek- Bremerton Auto Wrecking Landfill 

START Card Number. 

Ground Elevation (feet above ): 

Total Depth of Hole (feet BGS): 20~ 

Geologist: J. Fowlow ~~ 
L Ed r. J. Spie el 

ML some plasticity. 
well graded, fine to coarse 

grained, light brown, dry, loose. 
WIth gravel and concrete debris. 

LF03SS o o 

SW 

sw 

sw 

Sand, well graded, fine to coarse 
grained, light brown, dry, loose. 
Wfth charred wood, brick and 
concrete deMs, and gravel. 

Sand, well graded, fine to coarse 
grained, light brown, dry, loose. 
WIth minor amounts of gravel and 
wood debris. 

3 

<1 <1 

<1 <1 

~ PROJECT NAME: Gorst Creek- Bremerton Auto Wrecking Landfill 
WELL NO.: LF03 

ecology and environment, inc. 



DRILLING LOG OF WELUBORING NO. LF03 

Client: Environmental Protection Agency (EPA) 

sw 

grained, brown, dry, loose. 
With minor amounts of gravel and 
wood debris. (continued) 

Sand, well graded, fine to coarse 
grained, light grey, dry, loose. Wrth 
gravel, wood debris, and 3 inches 
thick black charred or stained 
wood. 

Sand, well graded, fine to coarse 
sand with fines, black, saturated, 
loose. With wood debris and some· 
concrete. Oily liquid present 

... 

Page 2of2 

Project: Gorst Creek- Bremerton Auto Wrecking Landfill 

<1 <1 

50 900+ 

UI PROJECT NAME: Gorst Creek- Bremerton Auto Wrecking Landfill 
WELL NO.: LF03 (Jl ecology and environment, inc. --------------_______ ----l 



RESOURCE PROTECTION WELL REPORT Notice of Intent No.s;!.<!2,LJ782.l!OlL6 __ _ 
(SUBMIT ONE WELL REPORT PER WELL INSTALLED) 

ConstruetionIDecommission ("x" in circle) 

J&l Construction 
o Decominission Original Construction Notice 

a/Intent Number _______ _ 

Property Owner Bi11 Ni11es (Carina Trust) 

Unique Ecology Well ID Tag No. ________ _ 

Consulting Firm Ecology & Environment. Inc. 

Driller or Trainee Name ___________ _ 

Driller or Trainee Signature __________ _ 

Driller or Trainee License No 

If trainee, licensed driller's ________ ~ __ 
Signature and License no. 

, 
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Well Data 

PLEASE SEE AT1:ACl:JED DRILLING LOG OF 

Type of Well ("x" in circle) 

o Resource Protection 
J?!l Geotech Soil Boring 

Site Address 4275 State Highway 3 SW 

City Port Orchard County: Ki tsap 

Location NWlI4-1I4 ~/4 Sec_1_ Twn 23N R...lli EWM circle 

. . -
LatILong (S, t, r Lat Deg 47 Lat MinlSec 3~16. 26 
still REQUIRED) 

Long Deg..l2L Long MinlSec M/.2fJ.. 09 

TaxP~INo. 012301-4-022-1005 

Cased or Uncased Diameter ___ Static Level __ _ 

WoIklDecominission Start Date __ lL1L.,/U1..11.J./JJO.:i3 ___ _ 

WoIklDecominission Completed Date _---1.1 ... 1 /LIL1!,.//~0L,;3L-_ 

/BOIRU,d NO. LF04 
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Scale 1"= ______ _ Page __ of __ ECY050·12 (Rev 2101) 



DRILLING LOG OF WELUBORING NO. LF04 Page 1 of 2 

Client Environmental Protection Agency (EPA) Project: Gorst Creek- Bremerton Auto Wrecking Landfill 

Boring Location: START Card Number: 

Location: Port Orchard. WA Ground Elevation (feet above ): 
Date Drilled: ..:.11.:.:-..:.11.:.:-O:::3~ __ ~ _________ _ 

Drilling Contractor: Ecology and Environment, Inc 

Drill Method: Geoprobe. 

~::;!th ~~~~~I:etB/~&? 
J S 

' ___ 110 . 
Loa Editor: . pie""" 

brown, dry. 
roots and vegetative 

LFD4SS <1 <1 

matter. 
Sand. poorly graded, medium 
grained, moderate brown, dry, 
loose. With two 3" lenses of gravel. 

Sand with sitt, poorly graded, sand 
medium grained, moderate brown, 
dry, medium dense. With some 
gravel and brick debris. 

Sand, well graded, fine to coarse 
grained, moderate brown, dry, 
loose. With gravel and charred 
wood. 

30 1 

ILFIl4S13043.01'000+ 

60 

(i1 PROJECT NAME: Gorst Creek- Bremerton Auto Wrecking Landfill 
WELL NO.: LF04 (J! ecology and environment, inc. _________ ----' ___________ ----' 



DRILLING LOG OF WELUBORING NO. LF04 

Client: Environmental Protection Agency (EPA) 

sw 

sw 

sw 

grained, moderate brown, dry, 
loose. WIth gravel and charred 
wood. (continued) 

Sand, well graded, fine to coarse 
grained, moderate brown, moist, 
loose. WIth plastic debriS, wood 
debris, gravel, and charred wood: 
Small amount of black oily liquid. 

Sand, well graded, fine to coarse 
grained,. dark brown to black, moist, 
loose. With gravel and wood 
debris. 

Page 2 of2 

Project: Gorst Creek- Bremerton Auto Wrecking Landfill 

60 

5 120 

<1 <1 

()l PROJECT NAME: Gorst Creek- Bremerton Auto Wrecking Landfill 
WELL NO.: LF04 (Jl ecology and environment, inc. ______________________ ..1 



RESOURCE PROTECTION WELL REPORT NoticeofIntentNo,,~S2:!..!78~0~6 __ _ 
(SUBMIT ONE WELL REPORT PER WELL INSTALLED) 

Construction/DecommissioD !"x" in circle) 

)&. Construction 
o Decommission Original Construction Notice 

olIntent Number _______ _ 

Property Owner Bill Nilles (Carina Trust) 

Unique Ecology Well ID Tag No, ________ _ 

ConsultingF~CQlogy & Environment, Inc 

Driller or Trainee Name ___________ _ 

Driller orTrninee Signature __________ _ 

Driller or Trninee License No 

[
If trainee, licensed driller's ---------J Signature and License no. , 

ConstructionIDesign Well Data 

Type of Well !"x" in circlE) 

o Resource Protection 
,0i Geotech Soil Boring 

Site Address 4275 State Hj gbway J SH 

City Port Orchard County: _::Ki::.' t:::s::a~p,--__ _ 
EWM ' I 

Location .l!lliJ/4- 114 .8IoLl/4 Sec-L, Twn-23bl R...Uo/.... or eire e 
one 

LatILong(s,t,r LatDeg 47 LatMinlSec30rrl~64 
still REQUIRED) LongDeg!1L LongMinlSec44/20.29 

TaxPaocelNo. 012301-4-022-1005 

Cased or Uncased Diameter Static Level __ _ 

WmklDecommission Start Date -"1"'lL/l"'2"'1c..>0"'3'--___ _ 

WorkIDecomrnission Completed Date 11/12/03 

Formation Description 

PLEASE SEE ATTAC D DRILLING LOG FOR WELL/BORIN NO. LF05 
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DRILLING LOG OF WELUBORING NO. LF05 

Client: Environmental Protection Agency (EPA) 

SW 

SW 

sw 

grained, moderate brown, dry, 
loose. WIth some gravel, . 
insulation, wood, and plastic debris 
present. (continued) 

Sand, well graded, fine to very 
coarse grained, moderate brown, 
dry, loose. With two 2" layers 
including gravel. Native soil (?), no 
significant amount of debris, only at 
very top (slough?). 

Sand, interbeds of poor and well 
grading. Well graded sand fine to 
very coarse grained with some 
gravel, poorly graded sand is 
medium grained. Sand moderate 
brown, dry to moist. loose. Native 
soil? 

Page 2of2 

Project: Gorst Creek- Bremerton Auto Wrecking Landfill 

4 1 

<1 <1 

2 100 

(j'fJ PROJECT NAME: Gorst Creek- Bremerton Auto Wrecking Landfill 
WELL NO.: LF05 (Jl ecology and environment, inc. ______________________ ..,1 



DRILLING LOG OF WELUBORING NO. LF05 Page 1 of2 

Client Environmental Protection Agency (EPA) 

BOring Location: 

Location: Port Orchard, WA 

Date Drilled: ,;,1,;,,1-..;,12:;,-..::03=--_____________ _ 

Drilling Contractor: Ecology and Environment, Inc. 

Drill Method: Geoprobe. 

ML 

SW 

SW 

SW 

brown. moist. soft. 
WIth wood debris. 
Sand, well graded. with gravel, 
sand fine to coarse grained, 
moderate brown, dry, loose. With . 
insulation debris, plastic debris. 
wood and brick debris. 

Sand, well graded. fine to coarse 
grained. moderate brown, dry, 
loose. With some wood, brick and 
plastic debris. 

Sand, well graded, fine to coarse 
grained, moderate brown, dry, 
loose. With some gravel, 
insulation, wood, and plastic debris 
present. 

Project: Gorst Creek- Bremerton Auto Wrecking Landfill 

START Card Number: 

Ground Elevation (feet above ): 

. Total Depth of Hole (fee~;2~::::==-
Geologist J. Fowlow ~ 
Loo Editor: J. Spiegel 

LF05SS <1 <1 

<1 <1 

2 5 

()J. PROJECT NAME: Gorst Creek- Bremerton Auto Wrecking Landfill 
WELL NO.: LF05 (1 ecology and environment, inc. _____________________ -.J 



RESOURCE PROTECTION WELL REPORT Notice ofIntent No. S27806 
(SUBMIT ONE WELL REPORT PER WELL INSTALLED) .--,,!:.!.!!'=-:----

Constrnction/Decommission ("x" in circle) 

{) Construction 
o Decommission Original Construction Notice 

of Intent Number _______ _ 

Property Owner Bill Nilles (Carina Trust) 

Unique Ecology Well ID Tag No. ________ _ 

ConmlitiugFinn Ecology & Environment, Inc. 

Drilleror~ Name ____________ _ 

Driller or Trainee Signature ___________ _ 

Driller or Trainee License No 

If trainee, licensed driller's __________ _ 
Signature and License no. 

Well Data 

Type of Well ("x"incircle) 

o Resource Protection 
o Geotech Soil Boring 

Site Address 4275 State Highway 3 SW 

Ctty Port Orchard County: Kitsap 

Location NW 1/4- 114 SW 114 800_1_ Twn23N ~ E:M circle 
one 

WWM 
Lat/Long (8, t. r LatDeg 47 LatMinlSeClO/35 57 
still REQUIRED) 

Long Deg.ilL Long MinlSecill.li. 66 

Tax Parcel No. 012301-4-022-1005 

Cased or Uncased Diameter ___ Static Level ___ _ 

WorldDeconunission StartDate 11/12/03 

WorldDecomrnission Completed Date 11 / 12 /03 

, 
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DRILLING LOG OF WELUBORING NO. LF06 Page 1 of2 

Client: Environmental Protection Agency (EPA) Project: Gorst Creek- Bremerton Auto WreCking Landfill 

Boring Location: START Card Number: 

Location: Port Orchard, WA Ground Elevation (feet above ): 
Oate Drilled: ..:.1.:..1-..::12:..-0::::3=--____________ _ 

Drilling Contractor: Ecology and Environment, Inc 

Drill Method: Geoprobe. 

Total Depth of Hole (fee~. : 16 1 ?:::::;:: 
Geologist: J. Fowlow ~ bPI-
L EdHor: J. Spie el 

ML LF06SS <1 <1 

ML 

SW 

sw 

sw 

. debris. 
Clayey silt, moderate brown, moist, 
soft, slight plasticity. With roots 
and plastic debris. 

Sand, well graded, fine to coarse 
grained, moderate brown, dry, 
loose. With wood, brick, cOncrete, 
plastic, and glass debris. 

Sand, well graded, fine to coarse 
grained, light brown, dry, loose, 
wHh some gravel layer. With wood 
and concrete debris. Layer of 
black, oily, stained wood debris @ 
5'. 

Sand, well graded, fine to coarse 
grailied, black to brown (black is 
stained oily liquid), loose. With 
wood debris, broken glass. 

<1 <1 

10 20 

10 15 

UIl PROJECT NAME: Gorst Creek- Bremerton Auto Wrecking Landfill 
WELL NO.: LF06 (Jl ecology and environment, inc. ----------------_____ -----l 



DRILLING LOG OF WELUBORING NO. LF06 

Client: Environmental Protection Agency (EPA) 

SW 

grained, black to brown (black Is 
stained oily liquid), loose. With 
wood debris, broken glass. 
(continued) 

Wood debris. 

Page 2 of2 

Project: Gorst Creek- Bremerton Auto Wrecking Landfill 

10 15 

mn PROJECT NAME: Gorst Creek- Bremerton Auto Wrecking Landfill 
WELL NO.: LF06 lr ecology and environment, inc. _____________________ ---' 



APPENDIXD 

GLOBAL POSITIONING SYSTEM DATA 

lO,ISTART·2103070009lS866 



EPA 

11 

31 

Table D-I 

GLOBAL POSITIONING SYSTEM DATA 
GORST CREEK - BREMERTON AUTO WRECKING LANDFILL INTEGRA TED ASSESSMENT 

PORT ORCHARD. WASIDNGTON 
Field 

Number 
LFOISS 

LFOISB04 
LFOlSB08 
LFOISBI2 

LF02SS 

n 

_I?? 

Latitude 
I 47.510078274 

47. 
! 47.5IUU/~~14 

,17 

-122 
-122 
-122 
-122 

31245 47.509771189 -122 
-122.740631245 47.509771189 -122 
-122.740631245 47.509771189 -122 

LF02SB12 I -122.740631245 47.509771189 -122 
LF02SBI6 I -122.740631245 47.509771189 -122 

-122. 
B1 

LF04SS -122.740581388 47. 
LF04SB04 -122.740581388 47. 
LF04SB08 -122.740581388 4~ 

LF04SBI2 -122.740581388 4~ 

LF04SBI6 -122.740581388 47. 
LF04SB20 -122.740581388 47.! 
MWOIGW -122.741364506 47.5L. 

71 
71 
71 

-122 
-122 
-122 
-122 
-122 
-122 
-122 

!I~ I -122 
-122 
-122 

'15 I -122 
-122 
-122 

-122.742180756 47.522047270 -122 

( 

GC04SW 
GC04SD 

...!, 
Ll'U5~HU~ 

----- - ---

-122.' 47 
-I 
-122.735108551 47.505534311 
-122.742480450 47.510718368 
-122.741692818 47.51045! 
_1??7,1MQ?RIR 47.510459062 

11 

-122 
-122 
-122 
-122 
-122 
-122 
-122 
-122 
-122 103 

103 11 I -122 

T 

44 
44 
44 
44 
44 
44 
44 
44 
44 

14 
14 
14 
44 
44 
44 
44 
44 
44 
44 
44 
44 
44 
44 
44 
44 
44 
44 
44 

""""44"' 

Seconds 
26.878218 
26.878218 
26.878218 
26.878218 

26.272482 

16 
31.8507216 

076 
20.6318076 

25. 
25.3791701 
25. 

47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 

47 

...£. 
47 
47 
47 
47 

T. PDOP lAc\,;uuu;.r r Minutes Seconds (meters) i 

~ 30 36.2817864 2.9 0.6 
30 36.2817864 2.9 0.6 
30 36.2817864 2.9 0.6 
30 36.2817864 2.9 0.6 
30 35.1762804 2.9 0.6 
30 35.1762804 2.9 0.6 
1.0 35.\762804 2.9 0.6 

1762804 2.9 

30 
30 
30 
30 
30 
30 -- -
30 44. 
31 19.370172 
30 32.7176568 
30 32.7176568 
30 
30 19.9235196 
30 38.5861248 
30 37.1 
30 
30 134-
30 34. 
30 

2. 
2. 
2. 
2. 
2.8 
2.8 
2.8 
2.8 
2.8 
6 

5.5 
5.9 
5.9 
5.6 
5.8 
3.8 
4.7 
4.7 
2.4 
2.4 
2.4 

).6 
0.6 
0.6. 
0.6 
0.6 
0.6 
1.2 
0.8 

1 
0.8 
0.9 
0.6 
0.7 
0.7 
0.3 
0.3 
0.3 

Table C-I 

GLOBAL POSITIONING SYSTEM DATA 
GORST CREEK - BREMERTON AUTO WRECKING LANDFILL INTEGRA TED ASSESSMENT 

~ ~ Wi\., lI1'! 

EPA Field 

~~ -1~47~' 

( 

( 

16 

LFOISB04 _17? 

LFOISB08 _I?? 7 

LFOISRI 
, "moo 

L 
LF 
LFO?SRI2 
LFO?SRI6 

r ."01SS 

Lt 
Lt 
L~ 

LF03SBI6 
LF 

LF 

_I?? 7 

_I?? 

-122. 

47.)IuU/8274 
4751007R2711 

47.509711189 
11245 171189 
11245 71189 
11245 71189 

47 

47.5, 

~ 
H871 

!Ill 
1Il711 

118711 
II 

18711 

47.5 
47.51uu~ 

LF04SBI2 _I?? 7"O<"~RR 47. 15 
LF04SBI6 -122. 47.5: 
1 47.5: 
MWOH1W 13M506 47., 
"UUIUW 180756 

( 

_17? 

-122. 
) -122. 

47 

-122 
-122 
-122 
-122 
-122 
-122 
-122 
-122 
-122 
-122 
-122 
-122 
-122 
-122 
-122 
-122 
-122 
-122 
-122 
-122 
-122 
-122 
-122 
-122 
-122 
-122 

¥ -122. i1 'll -122 
) -122: 

03464431 -I 

LF05ss -I 
-122. 

~ _I' 

4' '.51. 

47. 
!18 47.51 

01 47. 

.47. 
47. 

-122 
-122 
-122 

II -122 
-122 
-122 

T. 

44 
44 
44 

44 
44 
44 
44 
44 
44 
44 
44 
44 
44 
44 
44 
44 

44 
44 

44 
44 
44 
44 
44 
44 
44 
44 
44 
44 
44 
44 
44 
44 
44 

IR 

26.878218 
IR 

?6 ???dR? 

31 IV"'" 
?O.6~IRm6 

?06~IRm6 

16 
6 

25. 

25.; /OIIU. 

47 
47 
47 

5L 
47 

47 

5L 
47 

.£ 
47 
47 
47 
47 
47 

47 
47 

47 
47 
47 
47 
47 
47 
47 
47 
47 

.47 
47 
47 
47 

47 

30 
30 
30 
30 
30 
30 
30 

~ 
30 
30 
30 
30 
30 
~O 
30 
30 
30 
30 
30 

31 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 

36.2817864 
36?R17RM 

36.2817864 

" 
35. 

19.9235196 

37. 

37. 

PDOP 

2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
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0.6 
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0.6 
1.2 
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Table D-I 

GLOBAL POSITIONING SYSTEM DATA 
GORST CREEK - BREMERTON AUTO WRECKING LANDFILL INTEGRATED ASSESSMENT 

PORT ORCHARD, WASHINGTON 
EPA Regional Field Dedmal Deerees Loneitude Latitude PDOP Horizontal Accuracy 

Trackine Number Number Lon£itude Latitude Del!rees Minutes Seconds Del!rees Minutes Seconds (meters) 
03464435 LF05SB12 -122.740383103 47.509622911 -122 44 25.3791708 47 30 34.6424796 2.4 0.3 
03464436 LF05SB16 -122.740383103 47.509622911 -122 44 25.3791708 47 - 30 34.6424796 2.4 0.3 
03464437 LF05SB20 -122.740383103 47.509622911 -122 44 25.3791708 47 30 34.6424796 2.4 0.3 
03464438 LF06SS -122.740183582 47.509882905 -122 44 24.6608952 47 - 30 35.578458 3 0.5 
03464439 LF06SB04 -122.740183582 47.509882905 -122- 44 24.6608952 47 30 35.578458 3 0.5 
03464440 LF06SB08 -122.740183582 47.509882905 -122 44 24.6608952 47 30 35.578458 ,3 0.5 
03464441 LF06SB12 -122.740183582 47.509882905 -122 44 24.6608952 47 30 35.578458 3 0.5 
03464442 LF06SB16 -122.740183582 47.509882905 -122 44 24.6608952 47 30 35.578458 3 0.5 
03464443 BG04SS -122.738972000 47.512694000 -122 44 20.2992000 47 30 45:6984000 5.6 0.9 
03464444 BG04SB04 -122.738972000 47.512694000 -122 44 20.2992000 47 30 45.6984000 5.6 0.9 
03464445 LF06GW -122.740183582 47.509882905 -122 44 24.6608952 47 30 35.578458 3 0.5 
03464447 GC06SD -122.708509550 47.529392697 -122 42 30.63438 47 31 45.8137092 3.6 0.4 

EPA Regional 

Table C-I 

GLOBAL POSITIONING SYSTEM DATA 
GORST CREEK - BREMERTON AUTO WRECKING LANDFILL INTEGRATED ASSESSMENT 
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0.9 
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EPA Regional 

Table C-I 

GLOBAL POSITIONING SYSTEM DATA 
GORST CREEK - BREMERTON AUTO WRECKING LANDFILL INTEGRATED ASSESSMENT 

Field 

~1: -H2_ 
~16 -I 

I -I 1103 

LF06SS -122_74n IR~,R2 

T 

17. 

~ :; 
-. 

116 -122. 
-122. 
-122.~ 

T T'n<l1w _ p' . 

) -J??' 

47. 
47. 

183582 ", 

", 

PORT I RO_ WASHINGTON 
T. T. 

11 22 44 15.3791708 
11 22 44 15.3791708 
11 -122 44 1708 47 

-122 44 47 . 

-122· 44'" 47 
-122 44 47 
-122 44 47 
-122 44 47 
-122 44 47 
-122 44 47 
-122 44'" 47 
-122 42 .n ".".. 47 

PDOP Horizontal 

30 2.4 
30 2.4 
30 2.4 
30 35.578458 3 
30 
30 
30 
30 
30 5.6 
30 45 5.6 
30 3 
31 45.8137092 3.6 

0.3 
0.3 
0.3 

. 0.5 

0.5 
0.5 
0.5 
0.5 
0.9 
0.9 

0.5 

0.4 

EPA Regional 

Table C-I 

GLOBAL POSITIONING SYSTEM DATA 
GORST CREEK - BREMERTON AUTO WRECKING LANDFILL INTEGRATED ASSESSMENT 

Field 

~1: -H2_ 
~16 -I 

I -I 1103 

LF06SS -122_74n IR~,R2 

T 

17. 

~ :; 
-. 

116 -122. 
-122. 
-122.~ 

T T'n<l1w _ p' . 

) -J??' 

47. 
47. 

183582 ", 

", 

PORT I RO_ WASHINGTON 
T. T. 

11 22 44 15.3791708 
11 22 44 15.3791708 
11 -122 44 1708 47 

-122 44 47 . 

-122· 44'" 47 
-122 44 47 
-122 44 47 
-122 44 47 
-122 44 47 
-122 44 47 
-122 44'" 47 
-122 42 .n ".".. 47 

PDOP Horizontal 

30 2.4 
30 2.4 
30 2.4 
30 35.578458 3 
30 
30 
30 
30 
30 5.6 
30 45 5.6 
30 3 
31 45.8137092 3.6 

0.3 
0.3 
0.3 

. 0.5 

0.5 
0.5 
0.5 
0.5 
0.9 
0.9 

0.5 

0.4 



APPENDIXE 

DATA VALIDATION MEMORANDA AND ANAL ¥TICAL RESULTS 

10,\5T ART -2\03070009\5866 



A 

I 
j 

IcJ 
I 

I' 
" I: 

I 

1 : 
I 
I 
I 
I 
I 
I 

I 

" 

-~-

I I 

• iJ 

! 
I 

I 

I 

, 
I 

I 
I 
I 

LEGEND 

CONTOURS OF EQUAL 
_100- ELEVATION, FEET 

A A' • + CROSS SECTION LOCATION, 
" ___ ,,,_ (SEE FIGURE J) 

\~~~~,~~~ ___ J \' ---------------l 

-'tIONOWEST 
.. ASSOCIATII-'IHC. 

/ 
I 

I 
I 

I 
I 

I 

GORST CREEK LANDSLIDE 
GORST, WASHINGTON 

I 
I 
I 
I 
I 

i 
I 
I 
I 
I 
I 
I 
I 

~ 
I 

I 
I 

SITE PLAN 

PROJECT NO.: 97063 FIGURE: 2 


	REPORT COVER PAGE
	TABLE OF CONTENTS
	APPENDICES
	LIST OF TABLES
	LIST OF FIGURES
	LIST OF ACRONYMS
	1. INTRODUCTION
	2. SITE BACKGROUND
	3. FIELD ACTIVITIES AND ANALYTICAL PROTOCOL
	4. QUALITY ASSURANCE/QUALITY CONTROL
	5. ANALYTICAL RESULTS REPORTING AND BACKGROUND SAMPLES
	6. POTENTIAL SOURCES
	7. MIGRATION/EXPOSURE PATHWAYS AND TARGETS
	8. REMOVAL ASSESSMENT DISCUSSION
	9. SUMMARY AND CONCLUSIONS
	10. REFERENCES
	APPENDIX A - SAMPLE PLAN ALTERATION FORMS
	APPENDIX B - PHOTOGRAPHIC DOCUMENTATION
	APPENDIX C - BOREHOLE DRILL LOGS
	APPENDIX D - GLOBAL POSITIONING SYSTEM DATA
	APPENDIX E - DATA VALIDATION MEMORANDA AND ANALYTICAL RESULTS



